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SUMMARY

This report describes the progress of eight Hanford Site ground-water
monitoring projects for the period January 1 to March 31, 1988. The facili-
ties represented by the eight projects are the 300 Area Process Trenches,
183-H Solar Evaporation Basins, 200 Areas Low-Level Burial Grounds, Nonradio-
active Dangerous Waste Landfill, 216-A-36B Crib, 1301-N Liquid Waste Disposal
Facility, 1325-N Liquid Waste Disposal Facility, and 1324-N/NA Surface
Impoundment and Percolation Ponds. The latter four projects are included in
this series of quarterly reports for the first time. This report is the
seventh in a series of periodic status reports; the first six cover the
period from May 1, 1986, through December 31, 1987 (PNL 1986; 1987a,b,c,d;
1988a). This report satisfies the requirements of Section 17B(3) of the
Consent Agreement and Compliance Order issued by the Washington State
Department of Ecology (1986a) to the U.S. Department of Energy-Richiand
Operations Office,

The eight pﬁpjéét%"discusgéd in this report were designed according to
the applicable ground-water monitoring vequirements specified in the Resource
Conservation and Recovery Act of 1976 and codified in 40 CFR 265 Subpart F

(EPA 1984) and in Washington Administrative Code 173-303 (Ecology 1986b).

During the period, field activity at the 300 Area Process Trenches and
183~-H Solar Evaporation Basins consisted of scheduled monitoring of’1iquid
levels and collection and analysis of water samples. At the 200 Areas Low-
Level Burial Grounds, wells constructed during the previous quarter were
further inspected and developed. At the 216-A-36B Crib, five new monitoring
wells were initiated, and one of these was completed during this quarter.
The results of analysis of water samples collected during well development
are presented. Five new monitoring wells were completed in the 100-N Area,
and quarterly sampling commenced in December 1987.
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INTRODUCTION

This report describes recent progress on ground-water monitoring pro-
jects for eight Hanford Site waste disposal facilities: 300 Area Process
Trenches, 183-H Solar Evaporation Basins, 200 Areas Low-Level Burial Grounds,
Nonradiocactive Dangerous Waste Landfill, 216-A-36B Crib, 1301-N Liquid Waste
Disposal Facility, 1325-N Liquid Waste Disposal Facility, and the 1324-N/NA
Surface Impoundment and Percolation Ponds. The reporting period is January 1
to March 31, 1988. These projects were designed according to requirements
contained in the Resource Conservation and Recovery Act (RCRA) of 1976, and

codified in 40 CFR 265 (EPA 1984) and in Washington Administrative Code (WAC)

173-303 (Ecology 1986b). . ¥
.|U 1»'

Six previous quarterly reports (PNL 1986 1987a,b,c,d; 1988) have been
issued in this series and cover the: period from May 1, 1986, to December 31,
1987. This report includes the first calendar quarter of 1988 (January 1 to
March 31, 1988), except for the newly added projecfs (216-A-36B Cribs and the

three projects in the 100-N Area). For these, some activities that occurred

" before the start of 1988 are included.
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300 AREA PRQCESS TRENCHES
R. Schalla

The previously issued reports (PNL 1986; 1987a,b,c,d; 1988) contain
information on the progress made and the data obtained by the RCRA compliance
ground-water monitoring project for the 300 Area Process Trenches during the
period from May 1985 through December 1987. This report includes information
on subsequent activities and data.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Construction of five new intermediate-depth monitoring wells, which were
scheduled to be installed in April 1988, has been postponed until next fiscal
year as a resuit of negotiations between Westinghouse Hanford Company (WHC)
and the Washington State Department of Ecology (hereafter called Ecology).
Other types of hydrogeologic data collection and analysis activities are dis-
cussed in the following subsections.

Hydrogeologic Characterization Effort

Hydrogeologic characterization efforts were Timited to work performed by
Washington State University and Pacific MNorthwest Laboratory (PNL) on refine-
ment of the hydrogeologic conceptual model and time-series analysis of
surface-water and ground-water data to aid in this year's ground-water model-
ing effort. Detailed stratigraphic interpretation has been performed to
delineate lithostratigraphic units for improving the hydrogeologic conceptual
model. Twenty years of daily river flow data from Priest Rapids Dam have
been analyzed to generate a statistical description of Columbia River
behavior at the 300 Area. The forces that control river flow were investi-
gated to choose the appropriate boundary conditions for the ground-water
model of the 300 Area.

Computer programs (e.g., XCOR300) to measure correlations between river
stage and ground-water elevations have been developed and tested. Processing
of the data Togger information has begun to provide insight into the aquifer
properties between the wells and the river. The well locations, generalized
flow pattern, and Tayout of the 300 Area and vicinity are shown in Figure 1.
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Nonroutine field data collection is not scheduled for this year;
however, existing geologic and hydrostratigraphic data are being evaluated
for the 300 Area and those areas extending beyond the immediate study area.
Routine data collection has included continuous surface-water and ground-

water data using data loggers and monthly measurement of water levels in the
49-well network in the 300 Area.

Frequent (i.e., every half hour) water-level monitoring continued
successfully at the two surface-water monitoring stations on the Columbia
River {shown in Figure 1 as SWS-1 and SWS-2) and in monitoring wells 399-1-
10, 399-1-13, 399-1-15, 399-1-16A, and 399-1-18A. The addition of the
second, temporary surface-water station provided valuable information on the
gradient variations along this reach of the Columbia River. Electrical
conductivity (EC) and temperature sensors installed approximately 9 months
ago in three wells (i.e., 399-1-10, 399-1-17A, and 399-1-18A) and river
station SWS-1 had poor performance and functional reliability; therefore,
they have provided limited useful data. Thus far, the sensors have not
provided the information for an evaluation of the dynamics, short-term
variability, and impact of liquid discharges to the process trenches on the
unconfined aquifer or insights intc the relationship of changes in river
stage and the river water effect on temperature and EC in the ground-water

system. Currently, all EC and temperature measurements are made every half
hour by data logging systems.

Ground-water modeling work began later this quarter to determine if
initial and boundary conditions needed to be expanded, particularly southward
for evaluating transient flow and transport from the process trenches.
Backups of old files were made for future simulations of the ground-water

flow system using the Coupled Fluid, Energy, and Solute Transport (CFEST)
code.

Most of the comments on the draft interim characterization report were

addressed this quarter. The final version is scheduled for publication next
quarter.
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ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER .

Ground water from the 300 Area Process Trenches was sampled this quarter
on a weekly basis from three wells adjacent to the process trenches; the
analyses are discussed in the following subsection. A discussion of the
results is presented later in this section. Raw analytical data for ground-
water samples collected from wells in the 300 Area are Tisted in Table 1.

Collection and Analysis

The quarterly sampling network, which consists of 34 monitoring wells,
was not sampled this quarter, but will be sampled in the next quarter.

Three wells {399-1-11, 399-1-17A, and 399-1-19) near the process
trenches were sampled weekly for a limited set of specific constituents
(i.e., volatile chlorinated hydrocarbons, anions, and uranium). These wells
have proven to be adequate locations for monitoring variations in the
constituents sampled. Anions were substituted for cations (i.e., metals) in
the second weekly sampling in December 1987 because additional weekly
information for cations would provide few insights and some anions serve as
precursors.

Analyses of field samples by an independent laboratory confirmed the
results from the United States Testing Company, Inc. (UST).

Discussion of Results

Analytical data obtained from weekly samples taken in December 1987 and
January and February 1988 from wells 399-1-11, 399-1-17A, and 399-1-19 are
discussed in the following paragraphs. The results were generally consistent
with those obtained previously for these wells. The samples continued to
show the presence of uranium, anions, metals, and low concentrations of
volatile organics in the ground water near the process trenches.

Uranium concentrations in the three wells near the process trenches rose
to a peak and then declined at different times, apparently relative to their
proximity to the process trenches, as shown in Figure 2. Specifically,
concentrations in well 399-1-11 rose from 54 ppb in the December 3, 1987, -
sample to 279 ppb in the January 13, 1988, sample and declined in subsequent ’
samples to 127 ppb in the February 18, 1988, sample. Similarly, uranium

6
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TABLE 1. Ground-Water Chemistry Summary for Samples Collected from Wells Near the
300 Area Process Trenches, December 1987 to February 1988

Duplicate FBARIUM FCALCIU

Wall Col lection samtlo PPB PPB
name Date number 1000 .
3-1-11  D3DECa? 19 17,700
8-1-17A 0Q3DEC87 28 26,800
3-1-19 03DECB7 a2 23,200
Duplicate FNICKEL FPDTASS
Wall Collection sample PPB FPB
name Date number . .
8-1-11 03DECST <10 1,200
3-1-17A (03DEC87 <10 2,170
8-1-19 03DEC87 11 1,880
Oupllcate 1,1,1-T CHLFORM
Well  Collection sample B PPB
name Date number 200 160
3-1-11 03DECBT <5 12
0SDECHY {6 il
18DEC87 14 13
30DECBY <5 ]
07 JANED <6 11
13JANBE (] 12
20JANBE <8 12
28JANBE <6 10
06FEBBS '3 13
11FEBE8 <6 12
18FERBY {6 <6
26FEBBS # 1
3-1-17A 03DECST <6 12
08DECSY <6 11
10DEC87 {6 11
30DECAT {6 12
07JANBS {6 12
13JANBB <6 13
20JANBS <b 11
28.JANG8 <6 10
OGFEBSS <6 10
11FEBSH R {6 9
18FEBGS {6 10
26FER&B 8 10
3-1-19 03DECB7 (4] 11
0oDEC87 {6 11
18DECET7 {6 14
30DECBY? <6 11
07 JANBS 4] 12
13JANGS . <6 12
20.JANES <6 1
28.JANB8 {6 0
OGFERSS 141 i0
18FEBS&S {& i
26FEB88 3 18

FCOPPER
PPB
13009

24
20
27

FIKON
PPB
300+

{30
€30
a3

FSODIUM  FVANADY
PPB PPB

7,280
16,600
21,200

CHLORXD
FPB
260000«

32,800

9,070
14,300
16,800
28,000
20,200
36,400

6,070
10,400

3,550
28,800

48,500
52,700
30,800
39,300
26,600
- 20,700
34,700
27,200
25,500
22,900
29,000

122,000
87,700
77,200
33,800
32,700
22,900
39,000
26,000
19,200
26,900

143
8
<6

CONDOFLD
UMHO
700+

138
209
147
169

M
190
219
233
140
134
164
160

217
269
280
208

M
206
210
280
211
181
206
187

268
438
306
347

W
233
226
244
209
188
181

FMAGNES
PPB

4,260
4,810
5,680

FIINC
#P8
6000«

10
<6
3

FLUDRID
FPB
4000

<600
{600
<500
{600
<600
<600
{600
<600
<600
{600
<600

FMANGAN
PPB
EQe

<6
<6
7

METHYCH
PPB

NITRATE
P8
46000

2,080
2,010
1,800
3,600
2,200

2,320

1,770
1,810
1,610
2,280
2,780
2,890
3,120
2,300
2,230
2,290



TABLE 1. (contd)

Duplicaste PERCENE PHFIELD SULFATE TRANDCE TRICENRE U-CHEM

Well Colloctlon sample PPB PPB PPB PPB ug/L
name Date number . . 260000 70+ b i .
3-1-11  03pEC87? <6 8.8 . {6 54.2
09DECB7? 14 7.0 15, 000 . <5 80.8
18DEC87 R <b 7.2 13, ' 500 . <5 61.4
30DECS8Y £b 8.8 13, 1700 . <b 78.8
07JANBS <6 8.0 16, 600' . <b 162.0
13JANBE <6 T.4 16, 200 . {b 279.0
20JANBS {6 7.6 16, 900 . <5 174.0
28JANBS {b 7.4 18 100 . {6 149.0
ObFEB&8 14 7.3 7, ’ 200 . <6 119.0
11FEB88 <6 7.9 7 900 . {5 138.0
18FEBES <6 7.7 18 600 . {6 127.0
28FEBSS <6 8.1 20,400 . <6 102.0
3-1-17A 03DECAT7 1 8.7 . . <b 68.7
Q9DECS7 1 8.7 18,300 . 14 59.0
18DEC8BT7 b 6.9 14, 800 . <{b 103.0
30DECST7 <{b 8.4 13, 900 . {6 88.2
07JANBS {6 T.4 15, ' 200 . <5 118.0
13.JANBS <6 7.3 15 200 . 14 97.9
20JANBS {6 7.1 14 200 . <6 116.0
28JAN&G8 {b 7.7 17, 700 . {b 120.0
OBFEB&S <{b 7.1 17, 000 . {b 192.0
11FEB88 <6 7.6 17, ' 500 . {5 146.0
18FEBS8 4] 7.4 18 000 . <5 162.0
28FEBBS {6 1.7 18,800 . {b 163.0
3-1-19 03DEC87 #2 8.9 . {6 271.0
09DEC87 2 8.8 17, 500 ' 2 282.0
18DEC87 2 7.0 14, *000 #2 3 228.0
30DEC87 1 8.6 18 700 #1 1 448.0
07.JANBS 1 7.9 14,800 1 - #2 247.0
13JANBS 1 8.2 15,200 2 3 290.0
20JANSS £B 7.6 14,200 . <6 218.0
28 JANSE #4 7.1 17 300 #3 24 231.0
OSFEDSS <6 7.2 18, ?00 . {5 234.0
13FEB88 {5 7.4 18,100 . {b 224.0
26FEDBS8 {& 7.7 19,200 . {6 303.0

¢ - Less than Contractual Datection Limit, reported as Detection Limit
# - Less than Contractusl Detection Limlt sctual value reported but may not be reliable

N .
. |




g
S
*
.\;

<l
=3
H

500 7

400 7

300 7]

Lo T ] I L L] T l T T T I

DECB? JAN8S FEB8S MARBS
Collection date
FIGURE 2. Concentrations of Uranium (ppb) in Wells 399-1-11, 399-1-17A, and 399-1-19 for December 1987

Through February 1988 (plotting symbols are abbreviations of the well name,
concentrations below detection are plotted as zero)



concentrations in well 399-1-17A increased from 67 ppb in the December 3

sample to 192 ppb in the February 5, 1988, sample and declined to 152 ppb in .
the February 18 sampie. Concentrations in well 399-1-19 reached a maximum of

446 ppb in the December 30, 1987, sample (up from 271 ppb in the December 3

sample) and declined to 224 ppb in the February 18 sample.

Several volatile organic compounds were detected sporadically in ail
three wells at concentrations less than the laboratory's detection limits.
The maximum contaminant levels (MCL) for each compound were not exceeded
during any of the sampling periods this quarter. Methylene chloride (detec-
tion 1imit is contractually guaranteed at 10 ppb) was detected in the January
7 and 20, 1988, samples from well 399-1-11 in concentrations of 1 and 8 ppb,
respectively (Figure 3). Methylene chloride concentrations of 2 ppb were
detected in the December 9 and 18 samples from well 399~1-17A and in the
December 30 sample from well 399-1-19. Only the February 26 samples from all
three wells contained 1,1,1-trichloromethane (1,1,1-T) at or near the con-
tractual detection 1imit of 5 ppb. The specific concentrations of 1,1,1-T
were 4 ppb in well 399-1-11, 6 ppb in well 399-1-17A, and 5 ppb in well 399-
1-19. The MCL for 1,1,1-T is 200 ppb. Sampies taken in December and January
from well 399-1-19 contained 1 to 4 ppb of perchloroethylene (PCE; detection
1imit is 5 ppb), 1 to 3 ppb of 1,2-dichloroethylene (DCE; detection limit is
10 ppb), and 1 to 3 ppb of trichioroethylene (TCE; detection 1imit is 5 ppb)
(see Figure 4). The MCL for TCE is 5 ppb and the proposed MCL for DCE is
70 ppb. There is no MCL for PCE. Perchloroethylene was also detected in a
concentration of 1 ppb in the December 3 and 9 samples from well 399-1-17A.

A1l results obtained for samples collected during December 1987 and
January and February 1988 are summarized in Table 2.

10
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FIGURE 3. Concentrations of Methylene Chloride (ppb) in Wells 399-1-11,

399-1-17A, and 399-1-19 for December 1987 Through February
1988 (plotting symbols are abbreviations of the well name,
concentrations below detection are plotted as zero)
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FIGURE 4. Concentrations of Chlorinated Ethenes (ppb) in Well 399-1-19 for
December 1987 Through February 1988 (concentrations below
detection are plotted as zero{
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TABLE 2. Sampling Summary for the 300 Area Process Trenches, December 1987 to February 1988

Constituent List=Contamination Indicators

Constituent Detection Below Drinking Water Limits
Code Name Units Limit Samples Detaction Limit Agency Exceeded Full name
191 CONDFLD UMHO 1 32 0 700  WACS Sﬂociflc conductance, field
199 PHFIELD 0.1 356 0 8.6-8.6 EPAS xXX pH, fiel
Constituent List=Drinking Water Standards
Constituent Detection Below Drlnklng Watar Limits
Code Name Units Limit Samples Detaction Limit Agency Exceeded Full name
A61 TETRANE PPB b 36 36 wee 6 EPA Tetrachloromathane [Carbon Tetrachloride
A87 1,1,1-T PPB s 3B 32 200 EPA 1,1,1-trichloroethane
AB9 TRICENE PPB 5 36 30 6 EPA Trichlorosthylene [1,1,2-trichlorcsthens
ABO CHLFORM PPB 5 35 1 100 EPA Chloroform [Trichioromethane]
C72 NITRATE PPB 600 a2 0 46000 EPA Nitrate .
C74 FLUORID PPB 600 32 24 4000 EPA Fluoride
H20 FBARIUW PPB 8 3 0 1000 EPA Barium, Tiltered
H21 FCADMIU PPB 2 3 3 e 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 3 3 e 60 EPA Chromium, filtered
H23 FSILVER PPB 10 3 3 eas 60 EPA Silver, tiltered
Constltusnt List=Quality Characteristics
Constituent Detection Below Drinking Water Limits
Code Name Units Limit Samples Datection Limit 2g.ncy Excoeded Full name
C73 SULFATE PPB 600 32 0 260000 EPAS Sulfate
¢76 CHLORID PPB 600 a2 0 260000 EPAS Chloride
H24 FSODIUM PPB 200 3 0 . Sodium, flltered
H29 FMANGAN PPB 5 3 2 50 EPAS Manganese, filtered
H31 FIRON PPB 30 3 2 300 EPAS Iron, tiltered
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TABLE 2. (contd)

Constituent List=Site Specitic

Constituent Detection Below Drlnking Water Limits

Code Name Units Limit Samples Detection Limit Ag
124 U-CHEM UG/L 0.726 36 ] .

A84 METHONE PFB 10 35 a6 (11 .

AG8 1,1,2-T PPB 6 35 36 we» : .

A70 PERCENE PPB 6 36 28 .

A71 OPXYLE PPB ] 36 36 s 440 EPAP
Agl TRANDCE PPB 10 B 0 70 EPAP
A93 METHYCH PPB 10 36 30 .

B14 M-XYLE PPB 6 36 36 s 440 EPAP
€78 PHOSPHA PPB 1000 3z 32 ens .

Hig FZINC FPB ] 3 1 6000 EPAS
H19 FCALCIU PPB 30 3 .

H26 FNICKEL PPB 10 3 2 .

H28 FCOPPER PPB 10 3 0 1300 EPAP
H2T7 FVANADI FPB ] 3 2 .

H28 FALUMIN PPB 160 3 3 8% .

H30 FPOTASS PPB 100 3 0 .

H32 FMAGNES PPB g0 3 0 v

Hag HEXONE PPB 10 k13 36 (213 .

sss ~ Indicates all samples were below detection limits

xxx — Indicates that Drinking Water limits were exceeded

EPA - based on Maximum Contaminant Levels given in 40 CFR Part 141 (July,1988)
National Primary Drinking Water Regulations as amended bg 52 FR 25€80

EPAP - based on proposed Maximum Contaminant Level Goals in 60 FR 48938

EPAS - based on Secondary Maximum Contaminant Levels given in 40 CFR Part 143
National Secondsry Drinking Water Regulations

WACS - based on additional Secondary Maximum Contaminant Levels given In
WAC 248-54, Public Water Supplies

ency Excesded Full name

Natural uranium
Methyl athyl ketone
1,1,2-%richlorosthans
Perchioroethylens
Xylene~o,p
Trans~1,2-dichlorosthene
Methylens chloride -
Xglono-m

Phosphate

Zinc, flltered
Cnlcium, flltered
Nickel, filtered
Copper, filtered
Vanadium, filtersd
AMuminum, filtered
Potassium, 11ltered
Magnestum, filtered
Hexone




183-H SOLAR EVAPORATION BASINS
T. L. Liikala

Work described in the previous quarterly report (PNL 1988) focused on
installation of locks on the monitoring wells, replacement of concrete pads
at two wells, preparations for installing a permanent river stage recorder,
and routine monitoring of the ground water. This section focuses on subse-
quent activities and data collected from January 1 to March 31, 1988.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Casing elevations for wells 199-H3-1 and 199-H3-2A were resurveyed by
Kaiser Engineers Hanford (KEH) after having the concrete pads replaced. No
changes in elevation occurred. These replacements were necessary because a
large crack existed in the pad at well 199-H3-1, and the ground surface had
apparently been eroded from beneath the pad at well 199-H3-2A.

Hydrogeologic Characterization Effort

The Cultural Resources organization of PNL completed a field survey of
the proposed 100-H Area river stage recorder site. No archaeological, his-
toric, paleontological, or Native American resources were encountered;
therefore, clearance for construction was granted.

Applications for the proposed recorder site to the U.S. Department of
the Army and Washington State Department of Fisheries (WSDOF) were completed
and submitted to the U.S. Department of Energy-Richland Operations Office
(DOE-RL) on February 24, 1988. A site inspection was performed by the WSDOF
on March 23, 1988, and construction of the river stage recorder is tenta-
tively scheduled to be completed between August 1 to 31, 1988. The WSDOF
requested that all construction using a backhoe be performed from the shore
during low-water periods. Under the supervision of PNL, KFH will construct
the river stage recorder during low-water periods. The Grant County Public
Utility District at Priest Rapids Dam will advise PNL when these low-water
periods will be scheduled.

15



breparation of Section E of the Final Status Post-Closure Permit Appli-
cation for the 183-H Solar Evaporation Basins was completed on March 16,
1988. Preparation of Section E impacted the completion schedule for the
final characterization report. The final report is now scheduled for
completion on June 30, 1988.

ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER

The ground water around the 183-H basins has been sampled and analyzed
routinely since June 1985. The results of ground-water monitoring activities
for this quarter are discussed in this section.

Collection and Analysis

Twenty-three wells were sampled in December 1987 and 10 wells were
sampled in both January and Febhruary 1988. Wells 199-H3-1, 199-H3-2A,
199-H3-2B, 199-H3-2C, 199-H4-5, 199-H4-6, 199-H4-7, 199-H4-8, 199-H4-10,
199-H4-13, 199-H4-14, 199-H4-15A, and 199-H4-15B were reduced to quarterly
sampling because they have been sampled monthly for at least 1 year and are
located ocutside the main ground-water contamination plume attributed to the
183-H basins. The remaining wells, 199-H4-3, 199-H4-4, 199-H4-9, 199-H4-11,
199-H4-12A, 199-H4-12B, 199-H4-12C, 199-H4-16, 199-H4-17, and 199-H4-18,
continue to be sampled on a monthly basis.

Purge water from the 100-H Area wells continues to be discharged into
galvanized storage drums and disposed of in the 200 Areas tank farms. This

process reduced sampling efficiency from an average of four to three wells
per day.

The bladder and submersible pumps in well 199-H3-1 were replaced with a
Hydrostar®(a) sampling pump on March 10, 1988. The bladder apparently rup-
tured and the submersible pump was not functioning properly. A new support
plate and locking well cap were installed on this well.

(a) PHydrostar is a registered tradename of Instrumentation Northwest,
Redmond, Washington.
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Discussion of Results

A1l sample analyses for the period from December 1987 through February
1988 are summarized in Table 3. Table 4 contains the analytical data for
constituents that were found to be above detection limits in at least one
analysis.

As reported previously, concentrations of filtered zinc, ranging from
184 to 1400 ppb, were reported for wells 199-H4-3, 199-H4-10, and 199-H4-12C
in October 1987. It was suspected that zinc may have been leaching from the
filters used during sampling. Five randomly selected filters were tested for
leaching using 100 mL of distilled water. Results were below detection for
all of the filters. Zinc was not detected in subsequent resampling of these
wells, The original UST samples will be reanalyzed by PNL.

As reported previously, field pH measurements do not correspond to the
Taboratory pH values. Similar results have been reported on other RCRA pro-
Jjects conducted by PNL. Therefore, blind pH standards were submitted for the
March sampling period. In addition, a field study of pH changes over time
will be conducted at the Solid Waste Landfill.

In December 1987, methylene chloride concentrations of 81 and 49 ppb
were reported in wells 199-H3-1 and 199-H4-17, respectively. These elevated
concentrations continue to be random both in time and well location.

As shown in Figure 5, concentrations of phosphate, ranging from 6240 to
13,100 ppb were reported in wells 199-H4-3 (Figure 5a), 199-H4-4, and 199-
H4-9 (Figure 5b) in December 1987 and January 1988. Results from all other
wells sampled in December, January, and February were below detection. Phos-
phate has not previously been reported above the 1000-ppb detection limit for
any wells in the network. Phosphate was not detected in subsequent resam-
pling of these wells. The original UST sampies will be reanalyzed by PNL.

A gross beta concentration of 103 pCi/L was reported in well 199-H4-11

in January 1988. This is the maximum concentration reported to date for this
well.

17
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TABLE 3. Ground-Water Chemistry Summary for Samples Collected from Wells Near the 183-H Solar
Evaporation Basins, December 1987 to February 1988

- Constituent List=Contamination Indicators

Constituent Dotection Below DPrinking Water Limits

Code Name Units Limit Samples Detection Limit Agency Excesdsd Full name

191 CONDFLD UMHO 1 ag 0 700 WACS X% Sﬁocific.conductlnc-, field
199 PHFIELD 0.1 3g 0 - 8.5-8.5 EPAS xxx  pH, tial;

207 PH-LAD 0.01 39 0 8.5-8.5 EPAS gH, laboratory

€88 TOX PPB 100 39 0 . otal organic halogen
69 T0C PPB 1000 39 0 . Total organic carbon
----- -~ Constltuent List=Drinklng Water Standards

Constituent Detection Below Drinking Water Limits

Code Name Units Limit Samp les Detection timit Agency Exceeded Full name

010 CO 80 PCI/L 22.5 2 0 160 EPA Cobalt-80

024 CS-137 PCI/L 20 2 0 200 EPA Coslium-137

034 RU 108 PCI/L 172.6 2 0 ! 30 EPA Ruthenium-108

109 COLIFRM MPN 2.2 39 39 een i EPA Coliform bacterla

111 BETA PCI/L 8 43 1] E0  EPA xxx  Gross beta

121 SR 80 PCI/L [ 2 0 8 EPA Strontium-90

181 RADIUM PCI/L 1 40 0 6 EPA Total radium

212 ALPHA PCI/L 4 43 0 16 EPA xxx  Gross slpha

AD8 BARIUM .PPB 8 as 0 1000 EPA Barium .

AD7 CADMIUN PPB 2 ag 37 10 EPA Cadinium

AD8 CHROMUM PPB 10 as 0 &0 EPA XXX Chromium

Al0 SILVER PPB 10 39 39 aee 60 EPA Silver

A20 ARSENIC PPB ) a9 31 60 EPA Arsenic

A21 MERCURY PPB 0.1 ag 397 sen 2 EPA Mercury

A22 SELENUM PPB 6 29 39  aen 10 EPA Selenium

A33 ENDRIN PPB 0.1 19 19 s 0.2 EPA Endrin

A34 METHLOR PPB 3 19 19 eee 100 EPA Mathoxychlor

A36 TOXAENE PPB 1 19 19 e E EPA Toxaphene

A38 =-BHC PPB 0.1 19 19 a0 4 EPA Alpha-BHC

A37 b-BHC PPB 0.1 19 19 eae 4 EPA Beta-BHC

A38 g-BHC PFB 0.1 19 19  #w» 4 EPA Gamma-BHC

A39 d-BHC PPB 0.1 19 19 #e 4 EPA Delta~BHC

A51 LEADGF PPB & as 356 B0 EPA xxx Lead (Erlphito furnace)
A81 TETRAKE PPB 5 44 44  see & EPA Tatrachloromethane [Carben Tetrachloride
A82 BENZENE PPB 5 2 2 s B EPA Benzene

A87 1,1,1-T PPB 5 44 43 200 EPA 1,1,1-trichiorosthans
A89 TRICENE PPB 6 44 44 oo & EPA Trichloroethylans [1,1,2-trichlorosthens
Ag0 1,2-DIC PPB 10 2 2 ses 6 EPA %,2-dichlorosthans

A92 DICETHY PPB 10 2 2 e 7 EPA 1,1-dlchlcorosthylene
B0O& BROMORM PPB 10 2 2 eee 100 EPA Bromeform [Tribromomethans]
B13 YINYIDE PPB 10 2 2 e 2 EPA Yinyl chloride

C72 NITRATE PPB 500 44 0 45000 EPA xxx  Nitrate

€74 FLUORID PPB 600 44 30 4000 EPA Fluoride

H13 2,4-D PPB 2 19 18 »en 100 EPA 2,4-0 %Dichloroph-noxylcotic scid]
H14 2,4,6TP PPB 2 19 19 wea 10 EPA 2,4,6-TP silvex

H20 FBARIUM PPB 8 44 2 1000 EPA Barium, f1ltered

H21 FCADMIU PPB 2 44 42 10 EPA Cadmium, filtered

H22 FCHROMI PPB 10 44 2 60 EPA F 333 Chromium, filterad

H23 FSILYER PPB 10 44 44 (22 60 EPA Silvear, filtered

H37 FARSENI PPB 3 40 30 60 EPA Arsenic, filtered

H38 FMERCUR PPB 6.1 39 39 wa% 2 EPA Wercury, filtered

H38 FSELENI PPB & 40 40 wae 10 EPA Selenium, filteraed

H41 FLEAD  FPPB 4 40 40 an 60 EPA Lead, filtered

v
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TABLE 3.

Constituent Detection Below

Code Name Units Limit Samples Detection
All SODIUM PPB 200 38 0

A17 MANGESE PPB B 39 24

Al19 IRON PPB 30 39 9

CET PHENOL PPB 10 2 2 "
€73 SULFATE PPB 600 44 0

C76 CHLORID PPB 500 44 -0

H24 FSODIUM PPB 200 44 0

H29 FMANGAN PPB B 44 40

H31 FIRON PPB 30 44 a7

HE7 LPHENOL PPB 10 17 17 s

Constituent Detection Below

Code Name Units Linit Samples Detection
124 U-CHEM UG/L 0.728 2 0

AG1 BERYLUM PPB b a9 39 £ 3 1"
AO3 STRONUM PPB 20 39 1]

AD4 ZINC PPB 6 39 8

A0S CALCYUM PPB 60 39 0

Al12 NICKEL PPB 10 39 an

Al3 COPPER PPB 10 39 30

Al4 VANADUM PPB b 39 29

Al6 ANTIONY PPB 100 39 39  een
Al16 ALUMNUM PPB 160 39 36

Ale POTASUM PPB 100 39 0

AB0 WMAGNES PPB 60 39 a

AB4 METHONE PPB 10 44 44 [ 2"
A8 1,1,2-T PPB 3 44 44 T
A70 PERCENE PPB [ 44 42

AT1 OPXYLE PFPB b 44 44 "
AB0 CHLFORM PPB B 44 0

A93 METHYCH PPB 10 44 a8

B14 M-XYLE PPB B 44 44  waa
C78 PHOSPHA PPB 1000 44 34

€80 AMMONIU PPB b0 44 42

H18 TC PPB 1000 39 0

Hi17 TDS PPB 6000 38 1]

H18 FZINC PFB 6 44 23

H19 FCALCIU PPB 60 44 0

H26 FNICKEL PPB 10 44 a7

H26 FCOPPER PPB 10 44 43

H27 FVANADI PPB 13 44 . 25

H28 FALUMIN PPB 150 44 44 ([ TT)
H30 FPOTASS FPB 100 44 0

H32 FMAGNES PPB B0 44 1]

H33 FBERYLL PPB 1 44 44 e w
H3B FSTRONT PPB 20 44 0

Haa FANTIMO PPR 100 44 A4 nen
H88 HEXONE PPB 1] 44 44 T

(contd)

Constituent List=Quality Characteristics

Prinking Water Limits

Limit

50
300

260000
250000

50
300

EPAS
EPAS

EPAS
EPAS

EPAS
EPAS

Constitusnt List=Site Specitic --

xR X
XXX

XXX

Agency Exceeded Full name

Sodium

Manganese

Iron

Phenol

Sulfate

Chloride

Sodlum, filtered
Manganess, T1ltered
Iron, filtered
Phenol, low DL

Drinking Water Limits

Limit Agency Exceeded

6000

1300

EPAS

EPAP

EPAP

"EPA

EPAP

EPAS
EPAS

EPAP

XU

Full name

Natural uranium
Beryllium

Strontium

Zinc

Calcium

Nickel

Copper

Vanadium

Antimony

Aluminum

Potassium

Magnesium "
Methyl ethy! ketone
1,1,2-trichlorosthane .
Parchlorosthylens
Xylene-o,p
Chlorotorm [Trichloromsthane]
Methy lene chloride
Xylene-m

P‘oaphato

Ammonium Ton

Total carbon

Total dissolved solids
Zinc, filtered
Cnlcium, filtered
Nickel, filtered
Copper, f1ltered
Vanadium, filtered
Aluminum, filtered
Potassium, filtered
Magnesium, filtered
Baryllilum, filtered
Strontium, filtered
Antimony, fliltered
Hexone
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TABLE 3. (contd)
-—- Constituent List=WAC 173-303-9906

Constituent Datection Below Prinking Water Limits

Code Name Units Limit Samp les Detecticn Limit Agency Excesded Full name

A23 THALIUM PPB 6 2 2 s . Thallium

A24 THIOURA PPB 200 2 2 e . Thiourea

A26 ACETREA PPB 200 2 2 een . l-acotﬂl~2-thlouroa

A28 CHLOREA PPB 200 2 2 e . 1-(o-c Iorothonyl) thicures
A27 DIETROL PPB 200 2 2 4w ., Diethylstilbesterol

A28 ETHYREA PPB 200 2 2 aee . Ethy lenethiourea

A29 NAPHREA PPB 200 2 A T . 1-aaphthyl-2-thioures
A32 PHENREA PPB 500 2 2 e . N-pheny Ithiourea

A40 DDD FPPB 0.1 2 2 am . DoD

A41 PDE PPB 0.1 2 2 e . DDE

A42 DDT pPB 0.1 2 2 w . pDT

A43 HEPTLOR PPB 0.1 2 2 ene 0 EPAP Heptachlor

A44 HEFTIDE PPB 0.1 2 2 0 EPAP Hoptachlar spoxide

A48 DIELRIN FPB 0.1 2 2 e . Pieldrin

A47 ALDRIN PPB 0.1 2 2 s . Aldrin

A48 CHLOANE PPB 1 2 2 e 0 EPAP Chlordane

A49 ENDO1 PPB 0.1 2 2 e . Endosulfan I (llpha;

AB2 ENDO2 PPB 0.1 2 2 e . Endosulfan II (beta

A83 DIOXANE PFPB 6500 2 2 e . Dioxane

AB6 PYRIDIN PPB 500 2 2 e . Pyridine

AS88 TOLUENE PPB 6 2 2 e 2000 EPAP Toluene

A72 ACROLIN PPB 10 2 2 e o Acrolein

A73 ACRYILE PPB 10 2 2 e . Acrylonitrile

A74 BISTHER PPB 10 2 2 ex . 8is{chloromethyl) ether
A76 BROMONE FFPB 10 2 2  ae . 8romcacetone

A78 METHBRO PPB 10 2 2 e . Mothy| bromlde

A77 CARBIDE PFPB 10 2 2  aw . Carbon disulfide

A78 CHLBENZ PPB 10 2 2 e 80 EPAP Chlorobenzene

A79 CHLTHER PPB 10 2 2 ane . 2-chlorosthyl vinyl ether
AS81 METHCHL PPB 10 2 2 es . Mathyl chloride [Chioromethane]
A82 CHWMTHER PPB 10 2 2 s . Chloromethyl methyl ether
A83 CROTONA PPB 10 2 2 e . Crotonald.ﬁydo

A84 DIBRCHL PPB 10 2 2 e 0 EPAP 1,2-dibromo-3-chloropropane
A6 DIBRETH PPB 10 2 2 e . 1,2~dibromosthane

A88 DIBRMET FPPB 10 2 2  aes . Dibromomethane

A87 DIBUTEN PPB 10 2 2 e . 1,4-dichloro-2-butens
A88 DICDIFM PPB 10 2 2 ees . pDichlorodif luoromethane
A8% 1,1-DIC FPB 10 2 2 e . i,1-dichiorosthane

A91 TRANDCE PPB 10 2 2 e 70 EPAP Trana-1,2-dichlorcethene
A94 DICPANE PPB 10 2 2 e 8 EPAP 1,2-dichloropropane

A96 DICPENE PPB 10 2 2 v . 1,3-dichloropropene

A968 NNDIEHY PPB 10 2 2 e . N,N-diethylhydrazine

A99 HYDRSUL PPB 10 2 2 s . Hydrogen sulfide

BO1 IGDOMET PPB 10 2 2 aes . Iodomethane .

BD2 METHACR PPB 10 2 2 em . Mathacrylonitrile

BO3 METHTHI PFB 10 2 27 sed . Mothanethiol

BO4 PENTACH FPB 10 2 2  ews . Pentachlorosthane

BO6 1112-tc PPB 10 2 2 wes . 1,1,1,2-tetrachlorethane
8068 1122-tc PPB 10 2 2 . 1,1,2,2-tetrachiorethane
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TABLE 3. (contd)

Constituent List=WAC 173-303-9905

Constituent . Detecticn Below Drinking Water Limits
Code Name Units Limit Samp les Detection Limit Agency Exceeded Full name
B09 TRCMEDL FPPB 10 2 2 e . Trichloromethanethiol
810 TRCMFLM PPB 10 2 2 sew . Trichloromonot luoromethans
B1l TRCPANE FPB 10 2 T . Trichioropropane
B12 123-trp PPB 10 2 2  sas . 1,2,3-trichloropropane
815 DIETHY PPB 10 2 2 wes . Diethylarsine
B19 ACETILE PPB 3000 2 2  ees . Acetonitrile
B20 ACETOPH PPB 14 2 2  san . Acetophenone
B21 WARFRIN PPB 10 2 2 wan . Warfarin
B22 ACEFENE PPB 10 2 2  e»s . 2-acety laminof lucrene
823 AMINOYL PPB 10 2 2 wew . 4~aminobypheny|
B24 AMIISOX PPB 10 2 2  ews . E-(aminomethyl)~3-1soxnzolol
828 AMITROL PPB 10 2 2  ese . Amitrole
B26 ANILINE PPB 10 2 2  sus . Antline
B27 ARAMITE PPB 10 2 2  sss . Aramite
B28 AURAMIN PPB 10 2 "2 aee . Auramine
B29 BENZCAC PPB 10 2 2  sue . Bonz[c acridine
B30 BENZAAN PPB 10 2 2 se» . Benz{ajanthracene
B31 BENDICM PPB 10 2 2  see . Benzens, dichloromethyl
B32 BENTHOL PPB 10 2 2 eae . Benzenetholl
833 BENDINE PPB 10 T2 2 e . Benzldine
B34 BENZIBFL PPB 10 2 2 was . Bonzo[b]fluornnthon.
836 BENZJFL PPB 10 2 2  se» . Benzo|]]fluoranthens
B38 PBENZQU PPB 10 2 2 e . P benzoquinone
B37 BENZCHL PPB 10 2 2  eaw R Banzyl chioride
B38 BIS2CHM PPB 10 2 2  wx» . Bis(2~chlorosthoxy) methane
B39 BIS2CHE PPB 10 2 2 eae . Bis 2-chloroothyl§ sther
B40 BIS2EPH PPB 19 2 2 ses . Bis(2-ethy lhexyl) phthalate
B41 BROPHEN PPB 10 2 2  wes . 4-bromopheny | Ehon | athar
842 BUTBENP PPB 10 2 2 eee . Butyl benzy! phthalate
B43 BUTDINP PPB 10 2 2 ses . 2-sec-buty |-4,8-dinltrophencl
B44 CHALETH PPB 10 2 2 ees . Chloroalky! ethers
B45 CHLANIL PPB 10 2 2  see . P-chiorosniline
B48 CHLCRES PPB 10 2 2  aew . P-chloro-m~cresol
B47 CHLEPOX PPB 10 2 2 s 0 EPAP 1-chloro~2,3-apoxypropans
B48 CHLNAPH PPB 10 2 2  see . 2-chloronaphthalene
B49 CHLPHEN PPB 10 2 2  ees . 2-chlorophenol
860 CHRYSEN PPB 10 2 2 sos . Chrysene
BE1 CRESOLS PPB 10 2 2 e . Crasols
B62 CYCHDIN PPB 10 2 2 e . 2-cyclohexyl-4,8-dinitrophancl
BE3 DIRAHAC PPB 10 2 2 see . Dibenz[e,hlacridine
B64 DIBAJAC PPB 10 2 2 awn . Dibenz .'L acridine
BE6 DIBAHAN PPB 10 2 2 wes . Dibenzfa,h]anthracens
858 DIBCGCA PPB 10 2 2 e . 7H-dibenzo(c,g]carbazole
B67 DIBAEPY PPB 10 2 2 e . Dibenzo[a,e]pyrens
BE8 DIBAHPY PPB 10 2 2 ees . Dibenzojis,h]lpyrens
BS9 DIBAIPY PPB 10 2 2 wee . Dibenzo{a,i]pyrens
B60 DIBPHTH PPB 10 2 2 wes . Di-n-buty] phthalate
B81 12-dben PPB 10 2 2 exe . 1,2-dichlercbesnzene
862 12-dben PPB 10 2 2 aes . 1,3-dichlorobenzaene
883 14-dben PPB 10 2 2 9w . 1,4~dichlorobenzens
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Constituent

Code

BG4
B85
B&6
B&7
Ba8
B8S
B70
B71
B72
B73
B74
B76
B78
B77
B78
879
880
B8l
882
883
Bo4
Bas
Bag
B87
Bag
Beg
B20
891
Bo2
B93
B4
B9b6
B98
B97
Bog
B99
co
coz2
co3
Co4
Co6
cos
cor
cos
o9
C10
11
C12
C13
C1l4

DICHBEN
24--dchp
28-dchp
DIEPHTH
DIHYSAF
DIMETHB
DIMEANB
DIMBENZ
DIMEYLB
THIONOX
DIMPHAM
DIMPHEN
DIMPHTH
DINBENZ
DINCRES
DINPHEN
24-dint
28-dint
DIOPHTH
DIPHAME
DIPHHYD
DIPRNIT
ETHMINE
ETHMETS
FLUORAN
HEXCBEN
HEXCBUT
HEXCCYC
HEXCETH
INDENOP
ISOSOLE
MALOILE
MELPHAL
METHAPY
METHNYL
METAZIR
METCHAN
METBISC
METACTO
METACRY
METMSUL
METPROP
METHIOU
NAPHQUI
1-napha
2-napha
NITRANI
NITBENZ
NITPHEN
NNIBUTY

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPE
PP8
PPB
PPB
PPB
PPB
PPB

Detaction
Limit

Samples
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TABLE 3.

Below
Datection
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e
Sl
a0
e
e
e
e
e
e
i
e
P11}
e
"
e
YY)
[ 11 ]
1)
e
T
T
T
YT
s
[ ]}
T
e
e
e
s
T
e
T
L 213
T
T
T
"
e
e
e
e
s
e
e
L 2 1]
T
[ 1 1]
e
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(contd)

Constitueant List=WAC 173--303-9306

Drinkin
Limit

4 4 6 & & & 4 & B 8 4 4 5 & 8 8 5 S 8 B B 8 B B E & B W S & S N N B S OV OB NP E TR A E & b

Water Limits

gency Exceeded Full name

3,3*-dichlorobenzidine
2,4-dichlorophenc|

2 .8-dichlaorophencl

Dlethyl phthalate
Dihydrossfrole
3,3'~dimethoxybenzidine
P-dimethylamincszobsnzene
7,12-dimothyIbonz[a]anthracono
3,3*~dimethylbenzidine
Thiofanox

Alpha,slpha-dimethy iphenethy lamine
2 4—d!moth‘lﬁhonol -
Dimothyl phthalate
Dinitrobenzens
4,8-dinitro-o-cresol and salts
2,4~-dinltrophenocl
2,4-dinlitrotolusens
2,8-dinltrotoluene

Di-n-octyl phthalate
Diphenylamine

1,2-dipheny lhydrazine
Di~n-propyinitrosamine
Ethyleneimine

Ethy! methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiens
Hexachlorocyclopentadiene
Hexmchlorosthane
Indeno(1,2,3-cd)pyrens
Isosafrole

Malononitrile

Mslphatan

Methapyrilens

Metholonyl

2-methylaziridine
3-methylcholanthrene
4,4°-methy lenebis(2-chlorcaniiine)
2-mothyilactonitrile

Methy| methacrylate

Methyl methanesulfonate
2-methy|-2- (methylthic) propionaldehyde-
Methy tthicuracil
1,4-naphthoquinone
1-naphthylamine
2-naphthylamine
P-nitroaniline

Nitrobenzene

4-nitrophenol
N-nitrosodi-n-butylamine

1
‘ | ‘ .
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TABLE 3. {contd)
Constituent List=WAC 173-303-9306
Constituent Detectlion Below Drinkin
Code Name Units Limit Samples Detection Limit g
€16 NNIDIEA PFB 10 2 2 (17} .
€18 NNIDIEY PPB 10 2 2 ek .
C17 NNIDIME PPB 10 2 2 11 .
€18 NNIMETH PPB 10 2 2 een .
€19 NNIURET PFB 10 2 2  ess .
€20 NNIVINY PPB 10 2 2 (11 .
€21 NNIMORP PPB 10 2 2 .
€22 NNINICOD PPB 10 2 2 e ;
€23 NNIPIPE PPB 10 2 2 vas .
{24 NITRPYR PPB 10 2 2 e .
€26 NITRTOL pPPB 10 2 2 e .
€28 PENTCHB PPB 14 2 2 (E1} .
€27 PENTCHN PPB 10 2 2 sse .
€28 PENTCHP PPB B0 2 2 ey 220 EPAP
€29 PHENTIN PPB 10 2 2  ses .
€30 PHENINE PPB 10 2 2 (27 .
€31 PHTHEST PPB 10 2 2 LT .
€32 PICOLIN PPB 10 2 2 (1T .
€33 PRONIDE PPB 10 2 2 (21 .
C34 RESERPI PPB 16 2 2 e e .
C35 RESORCI PPB 10 2 2 e .
C38 SAFROL PPB 10 2 2 (111 .
C37 TETRCHR PPB 10 2 2 [ IT} .
39 TETRCHP PPB 16 2 2 s .
C40 THIURAM PPB 10 2 2 111 .
C41 TOLUDIA PPB 10 2 2 [T .
C42 OTOLHYD FPPB 10 2 2 (1] .
C43 TRICHLB PPB 18 2 2 (17} .
C44 245-%trp PPB 60 2 2 e .
C45 248-trp PPB 10 2 2 e ;
C48 TRIPHOS PPB 10 2 2 T .
C47 SYMIRIN PPB 10 2 2 ase .
C48 TRISPHO PPB 10 2 2 (11 .
C49 BENZOPY PPB 10 2 2 (21 .
CED CHLNAPZ PPB 10 2 2 177 .
CB1 BIS2ETH PPB 10 2 2 17 .
C62 HEXAENE PPB 10 2 2 (1711 .
€E3 HYDRAZI PPB 3000 2 2 e .
CE4 HEXACHL PPB 10 2 2 *ee .
C65 NAPHTHA PPB 10 2 2  ses .
Ce8 123TRI PPB 10 2 2 we .
CE8 13BETRI PPB 10 2 2 [F1) .
CE9 1234TE PPB 10 2 2 s .
ceo 1238TE PPB 10 2 2 [TT] .
Ce1 TETEPYR PPB 2 2 2 (111 .
€62 CHLLATE PPB a0 2 2  wae .
€83 CARBPHT PPB 2 2 2 "y .
€84 DISULFO PPB 2 2 2 e .
¢és DIMETHO PPB 2 2 2 s .
C88 METHPAR PPB 2 2 2  wee .

Water Limits

gency Exceeded Full name

N-nltrosodiethanolamine
N-nitrosodisthytamine
N*nitrosodlmotnylamlno
N-nitrosomethylethylamine
H-nltroso-n-methy lurethane
N—nltroaomothﬁlv nylamine
N-nitrosomorpholine
N-nitrosonornicotine
N-nitrosopiperidine
Nitroscopyrrolidine
6-nitro-o-toliuidine
Pentachlorobenzene
Pentachloronitrobsnzens
Pentachlorophenol
Phenacetin

Pheny lenediamine

Phthallc acid ssters
2-plicoline

Pronamide

Reserpine

Resorcinol

Safrol
1,2,4,6-tetrachlorobenzens
2,3,4,8-tetrachlorophencl
Thivram

Tolusnediamine

0-toluldine hydrochloride
1,2,4-trichlorobsnzens
2,4,56-trichlorophencl
2,4,8-trichlorophencl
0,0,0-tristhyl phosphorcthioate
Sym-trinltrobenzene
Tris{2,3-dlbromopropyl) phesphate
Bonzo[t]nyron-
Chlornaphazine
Bis{2-chloroisopropy|)ether
Hexachloropropens
Hydrazine

Hexachlorophene
Naphthalene
1,2,3-trichiorobenzens
1,3,6-trichlorobenzens
1,2,3,4-tetrachlorobenzene
1,2,3,6-tetrachlorcbenzene
T.trachhyl?{rophosphlto
Chlorobenziiate
Carbophenothlon

Disulfoton

Pimethoate

Methy! parathion



TABLE 3. {contd)

Constltuent List=WAC 173-303-99056

e

Constlituent Detection Below Drlnkini Water Limits

Code Name Units Limit Samples Datection Limit Agency Excesded Full name

€687 PARATHI PPB 2 2 2  wes . Parathion

€70 CYANIDE PPB 10 2 2  asa . Cyanide

€71 FORMALN PPB 500 2 2 e . Formalin

€77 PERCHLO PPB 1000 2 2 s . Perchlorate

€19 KEROSEN PPB 10000 2 2 ek . Kerosene

€87 CITRUSR PPB 1000 2 2 awe . Citrus red

C90 PARALDE FPB 2000 2 2 e . Paralidehyde

€91 STRYCHN PPB B0 2 2 »es . Strychnine

€92 MALHYDR PPB 500 2 2 se» . Maleic hydrazide
€93 NICOTIN PPB 100 2 2 ee» . Ricotinic acld

€94 ACRYIDE PPB 10000 2 2 LTt 0 EPAP Acrylamide

€96 ALLYLAL FPB 2500 2 2 (1) . Allyl alcohol

€97 CHLACET PPB 16000 2 2 s . Chioroacetaidehyde
€98 CHLPROP PPB 4000 2 2 e . 3-chloropropionitrile
H03 ETHCARB PPB 5000 2 2 aes . Ethy| carbamate
tHD4 ETHCYAN PPB 2000 2 2 eas . Ethyl cyanide

HOB ETHOXID PPB 3000 2 2 (TT ] . Ethylene oxide

Ho6 ETHMETH PPB 10 2 2  se» . Ethgl methacrylate
HOS ISOBUTY PPB 1000 2 2 sae . Iscbuty! alcohol
H11 PROPYLA PPB 10000 2 2  sxe . H-propylamine

H12 PROPYND PFB 8000 2 2 se» . 2«propyn=1-ol

H16 2,4,5-T FFD 2 2 2 LTy . 2,4,6-

H40 FTHALLT PPB 5 2 2 ses . Thallium, f1ltered
I21 TRIBUPH PPB 10 2 2 s . Tributy iphosphoric acid

sas ~ Indicates all samples were below detection limits

xxx - Indicates that Drinking Water 1imits were exceeded

EPA =~ based on Maximum Contaminant Leveis given in 4@ CFR Part 141 (July,1988)
National Primary Drinking Water Rogu?nb!ons as amended by 62 FR 25899

EPAP - based on proposed Maximum Contaminant Level Goals in 68 FR 46938

EPAS - based on Secondary Maximum Contaminant Levels given in 42 CFR Part 143
National Secondary Drinking Weter Regulations

WACS -~ based on additional Secondary Maximum Contaminant Levels glven in
WAC 248-54, Public Water Supplies




T4

Vell
name

1-H3-1
1-H3-2A
1-H3-28
1-H4-3

1-H4-4

1-H4-§
1-H4-8
1-H4-9
1-H4-11
1-H4-12A
1-H4-128

1-H4-12C

1-H4-13
1-H4-14
1-H4-1EA
1-H4-168
1-H4-18

1-H4-17

1~-H4-18

TABLE 4.

Colloetion
Date

28DECE7
220EC87
22DEC87
18DEC87
07JANGS
11FEB88
17DEC87
17DEC87
08JANBB
08.JANBS
11FEBSS
11FEB8S
17DEC87
18DEC87
28DECSY
28DEC87
07JANSS
07JANgS
10FEB88
18DEC87
07JANSE
10FED8S
16DECS7
06JANSS
0BFEBas
16DEC87
04.JANBS
09FEBSS
16DEC87
04 JANSS
OSFEB88S
18DEC87
22DEC87
14DEC87
14DEC87
23DEC87
06.JANBS
09FEBBS
28DECB7
08JANBS
O9FEBSS
23DEC87
06JANBS
09FEBSS

N '? A i
Y ! Bl |
- [ - F

Ground-Water Analyses for Constituents with at Least One Analysis Above Detection

Limits for the 183-H Solar Evaporation Basins, December 1987 to February 1988

Duplicato 1,1,1-T
'pPB
200

SAmMm]
num

g.l‘

ALPHA
PCI/L
16

8.290

2.930
4.340
1.680
1,230
1.700

ALUMNUM
pPPB

<150
{150
<160
<150
{1560

186
{150

<150
<160

<150
<150
<1E0

<150

<160
<160
<180
<150
<160
{160
{160
<160
<150
<160
<150
{160
{160
<150
{1560
{160
<160
<160
{160
<160
819
791
188
{160
{160
{180 .

AMNONIU
PPB

{ED
<60
{60
{60
<60
<60
<50
<60
{60
<E0

64
<60
{50

E2
<60
<60
{50
{60
<60
{ED
<60
{60
{60
<60
<60
{60
{60
{60
<60
<60
{60
{60
{60
<60
<60
<60
<60
<60
<60
{50
<60
<60
<60
<E0

ARSENIC
PPB
50

FARSENI
PPB
60

A A

BARTUM
PPB
1000

FBARTUM
PPB
1000

BETA
PCI/L.
50

12.00
8.13
»1.73
198,00
180,00
469.00
163.00
174.00
14%.00
139,00
210.00
208.00
8.59
10.10
184.00
128,00
169.00

223.00
61.00
103.00
81.00
38.90
13.50
23.30
36.30
14.70
39.40
4.08
5.38
3.88
78.30
7.70
9.08
8.11
8.99
16.10
13.80
9.42
11.50
16.60
16.10
19.00
18.20

FCADMIU
PPB
10



92

Well
name

1-H3-1
1-H3-2A
1-H3-2B
1-H4-3

1-H4-4

1-H4-11

1-H4-12A

1-H4-128

1-H4-12C

1-H4-13
1-H4-14
1-H4-1BA
1-H4-16B
1-H4~18

1-H4-17

1-H4-18

.

Date

28DEC87
22DEC87
22DECH7
18DEC87
07JANEBS
11FEBE8
17DEC87
17DEC87
08.JANBS
08.JANGS
11FEB88
11FEB8Y
17DECS7
18DEC87
28DECS7
28DEC87
07JANBS
07JANSS
10FEBS3
16DECS7
07JANBS
10FEB8S
16DEC8Y
06JANBS
OBFEBSS
16DECB7
04.JANBS
0BFEBS8S
16DEC87
04JANBE
OBFEBBE
18DEC87
22DEC87
14DEC87
14DEC87
23DECBT
06JANBE
O9FEB8S
28DECB7
06JANBE
O9FEBBS
23DECE7
06JAN8BS
{QgFEBS8

Duplicate CADMIUM

Collection sample PPB

10

e

FCALCIU
PPB

80,700
39,100
41,000
13,300
11,800
27,600
27,600
30,600
29,500
30,100
42,800
43,200
73,300
72,100
108,000
108,000
106,000
114,000
129,000
63,800
58,6800
49,800
89,600
58,100
58,400
71,600
75,200
73,100
31,400
82,600
3a, 000
44,500
40,800
68,700
66,000
42,100
48,800
43,700
78,500
83,700
81,700
47,100
48,900
46,400

e

7 y 17
TABLE 4. (contd)
CALCIUM  CHLFORM  CHLORID
PPB PPB PPB
. 100 260000
80,000 #2 12,900
40,400 18 8,010
48,700 20 8,000
12,400 17 9,110
11,900 17 10,300
31,200 1 9,370
43,300 8 5,950
. 8 5,950
34,700 8 8,400
. 8 8,340
48,100 12 6,710
. 12 6,600
75,000 16 7,650
71,000 s 14,800
113,000 12 10,700
. 14 10,800
119,000 13 10,900
. 14 10,800
132,000 12 10,100
66,800 27 6,040
67,200 24 6,660
67,000 24 4,990
73,900 17 7,170
£6,300 8 8,240
£6,700 8 8,240
79,400 17 7,170
79,300 15 7,250
73,600 15 7,640
34,000 8 2,720
39,000 8 2,870
30,700 a 2,880
44,600 24 4,240
44,800 26 5,030
67,700 9 8,270
52,100 9 5,620
44,600 30 5,690
47,100 36 6,680
44,300 29 8,080
90,100 8 10,900
94,900 11 11,200
82,400 9 10,300
50,900 24 4,850
§3,800 20 6,650
49,100 26 5,420

FCHROWI

PPB
60

70

30

23
210
217
262
1687
184
172
180
207
209
142

89
108
108
108
107

94
166
180
111
173

88
136
159
181
160
234
222
242

48
294
147
161

11
{10
<10

CHROMUM

PPB
50

co &0
PCI/L
100

2,70

.
.
»
.
.
.
-
.
-
.
.
.
.
)
.
.
.
.
.
-
.
.
-
.
.
.
.
.
.
.
L]
.
-
-
.
-

CONDFLD
UNHO
7000

846
308
298
926
736

1,304
709

866
779

476
611
798

841

781
347
300
308
518
an
448
494
483
630
272
288
278
286
306
aio
344
296
283
289
666
630
628
353
315
328

COPPER
PPB
1300«

<10
<10
<10

11
<10

34
<10
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TABLE 4. (contd)

L2

Dupiicnto FCOPPER (S-137 FLUORID IRON FIRON LEADGF MAGNES FMAGNES  FMANGAN  MANGESE
Well Collaction '.mE PFB PCI/L PPB PPB PPB PPB PrB PPB PPB PPB
name Date num 1300 200 4000 a00e 300 111) . . 60» 50e
1-H3-1 28DEC87 <10 *2.120 683 240 <30 <6 22,400 21,500 <6 9
1-H3a-2A  22DEC87 <10 . <600 60 {30 {8 9 190 9 670 <6 14
1-H3~-2B 22DEC87 <10 . {600 <30 <30 b 10 300 10 100 28 32
1-H4-3 18DECSB7 <10 *-0.249 929 1,130 40 4] 2,000 2, 230 <6 12
07JANBS <10 . 939 80 38 <b 2,050 1,980 143 {6
11FEBS8 24 . <600 1,680 30 <6 6,230 4,820 {6 a0
1-H4-4 17DEC8T <10 ' 663 Ba3 <30 <6 4,780 4,370 143 16
17DEC87 1 <10 . 686 . <30 . . 4,690 <6 .
08.JANSS {10 . 716 1,080 <30 {6 6,070 4,260 <6 5
068.JANES 1 <10 . 702 . as . . 4 430 <5 .
11FEBs8s " K10 . <600 $83 <30 6 7,820 1, 010 {6 6
11FEBSBS 1 <10 . <600 . £3b . . 1, 040 <b .
1-H4-5 17DEC87 <10 . {600 4,480 <30 a8 12,000 12, 000 <6 ao
1-H4-8 18DEC87 <10 . 594 820 a4 <6 14,900 15 700 B3 102
1-H4-9 28DEC87 <10 . 860 218 <30 <6 21,300 23,100 1433 6
28DECE7 1 <18 . eo7 . {30 . o 22,100 <6 .
07 JANSE {10 . 838 64 <30 {6 23,500 20,600 <6 ¢
07JANSS 1 <10 . 839 . {30 . . 21,800 <b .
10FEB88 {10 . <600 b7 <30 <6 26,800 26,600 <6 <6
1-H4~11  18DECS7 10 . {600 <30 <30 <6 7, 930 7,940 {b <b
07 JANSS {10 . <600 42 {30 <6 8, 460 8,290 £{b <6
10FEBS8 <10 . <600 ag €30 {b 8 080 7,310 <6 <&
1-H4-12A 1BDECS7 <10 . {600 €8 {30 <6 10 700 10,800 b 4]
OB JANSS <10 . <500 £30 <30 7 9,880 9,440 <6 <b
O8BFEB&8 <10 . <600 <30 <30 <6 9,500 9,390 <6 <5
1-H4-12B 16DECB7? <10 . <600 a7 <30 <B 12, 200 11,600 4] <B
04 JANSBS <10 . {600 <30 <30 b6 12 000 11,400 <6 <6
OSFEB88S €10 . <600 {36 <30 14 12 200 11,400 143 <6
1-H4-12C 16DECS7T . <10 . {600 84 48 {6 11,900 11,700 {6 141
04 JANBB <10 . <600 107 <30 <b 13,000 11,500 <6 5
08FEB88 10 . <600 41 41 4] 11,600 12,000 ] <{b
1-H4-13  18DECBT <10 . <600 84 <30 <6 7,140 7,690 {6 {6
1-H4-14  22DEC87 <10 . {600 <30 <30 <6 8,680 8,720 <6 <6
1-H4-1BA 14DEC87 <i0 . {600 60 <3b <6 11,200 11,700 {6 <B
1-H4-16B 14DEC87 {10 . <600 £ Y <30 <6 11,400 12,200 6 5
1-H4-18 23DECS7 <10 . <600 64 {30 {6 6,390 6,820 <{b <E
05JANaS <10 . <60 <30 <30 3 6,680 6,840 {b {b
09FEBSS {10 . <600 <30 {30 {6 6,630 5,450 <6 {b
1-H4-17  28DEC87 <10 . 607 1,630 {30 13 18 400 16,400 <6 a3
08JANBS <10 . 601 1,460 <30 {6 18 700 15,400 <6 as
0SFEBSS <10 . <600 338 <30 <{b 16,000 16,100 {6 9
1-H4-18 23DECS7 €10 . {600 127 <30 <6 8,810 8,840 {b <6
OBJANSE <10 . <600 133 <30 {b 8,760 8,200 <{B 141
09FEBSS {10 . £b6Qo 36 {30 {6 8,690 8,070 141 <6



TABLE 4. (contd)

Duplicate METHYCH  NICKEL FNICKEL NITRATE PERCENE PH~LAB PHFIELD PHOSPHA  FPOTASS  POTASUM
Well Collection ssmple FPB PFB PPB PPB PPB PPB PPB PPB

8¢

name Date aumber . . . 45000 . . . . . .
1-H3-1 28DEC87 81 <10 <19 8¢,900 1 7.50 8.9 €1,000 8,960 8,430
1-H3-2A  22DECBY <10 <10 <19 18,900 <6 8.00 7.7 €1,000 4,840 4,290
1-H3-2B  22DEC87 <10 <10 <18 14,700 143 8.18 7.8 <1,000 6,320 4,730
1-H4-3 18DEC87 {10 a1 11 246,000 <6 8.30 7.6 11,700 3,480 3,490
07JANSE <10 10 <10 273,000 b 8.06 8.7 13,100 3,760 3,740
11FEB88 <10 a3 27 819,000 13 7.89 7.7 <1,000 6,730 5,890
1-H4-4 17DECBY <10 10 <10 139,000 <B 7.91 7.8 8,240 4,160 4,160
17DEC87 1 <10 . <10 139,000 <b . . 8,520 4,160 .
08JANSE #4 11 {10 162,000 <6 7.83 8.8 7,360 4,120 3,980
08JANSE 1 #3 . <10 161,000 <6 . . 8,870 4,380 .
11FEB38 <10 12 <10 288,000 <b 7.88 1.7 <1,000 5,230 5,330
11FER88 1 <10 . 19 281,000 <6 . . <1,000 5,200 .
1-H4-5 17DEC87 <10 <10 <19 38,200 <6 . 7.88 7.0 <1,000 4,870 4,800
1-H4-8 18DEC87 <10 <10 {10 38,000 <B 7.89 7.2 €1,000 8,140 8,070
1-H4-9 28DEC87 <10 <10 10 198,000 <6 7.68 8.0 8,660 7,170 8,260
28DEC87 1 <10 . <10 198,000 <6 . . 8,680 8,750 .
07JANSS <10 <10 <10 208,000 <6 7.81 8.5 8,800 8,250 8,860
07JANSE 1 <10 . <10 208,000 <6 . . 8,810 8,400 .
10FEB88 <10 <10 <10 131,000 <6 7.69 7.8 <1,000 8,730 8,640
1-H4-11  16DEC87 <10 <10 <10 26,600 <6 7.78 7.5 <1,000 2,820 2,730
07JANBS <10 <10 €10 650,400 <6 7.77 7.8 <1,000 2,970 2,880
10FEB88 <10 <10 <10 28,140 <6 7.63 7.7 <1,000 2,820 2,780
1-H4-12A 18DEC&7 <10 <10 <10 58,700 <b 7.77 9.4 <1,000 4,330 4,580
05JANBS <10 <10 <10 33,800 <6 7.70 8.8 €1,000 4,800 4,560
08FEB8S <10 <10 <10 36,200 <6 7.81 1.0 <1,000 4,660 4,730
1-H4-128 18DEC87 <10 <10 <10 52,600 <5 T.74 8.2 <1,000 6,090 5,000
04.JANBS <10 <10 <10 44,800 <6 7.70 8.1 <1,000 4,710 4,890
08FER&8 <10 <10 <10 50,000 <b 7.84 7.6 {1,000 4,820 5,210
1-H4-12C 15bEC87 <10 34 29 5,880 <b 7.79 8.3 <1,000 4,870 4,670
04JANBS <10 43 29 8,330 <6 7.80 8.0 <1,000 4,440 4,810
08FEBRSS <10 az 36 5,670 <6 7.91 8.8 <1,000 4,780 4,830
1-H4-13  18DEC87 <10 <10 <10 19,700 <b T7.47 7.0 <1,000 2,200 . 2,010
1-H4-14  22DEC87 <10 <10 <10 19,800 <5 8.02 7.5 <1,000 4,630 3,900
1-H4-16A 14DEC87 <10 <10 <10 30,600 <6 7.89 7.4 <1,000 6,090 5,080
1-H4-168 14DEC87 <10 <10 <10 28,500 <6 7.89 1.6 <1,000 4,820 4,940
1-H4-18  23DEC8T <10 <10 <10 13,000 <5 7.82 9.1 €1,000 3,080 2,880
05JANBS <10 <10 <10 18,300 {5 7.88 8.5 €1,000 3,010 2,820
09FEBSS <10 <10 <10 16,100 {6 7.89 7.9 <1,000 2,830 2,710
1-H4-17  28DEC87 49 {10 <10 48,600 <6 7.50 7.7 €1,000 7,660 7,180
08JANBS #3 <10 <10 E2,000 <5 7.27 8.2 £1,000 6,860 8,690
0SFEBSS <10 <10 <10 48,200 <5 7.82 7.7 €1,000 8,760 71,130
1-H4-18  23DEC87 <10 <10 <10 20,100 <b 7.67 8.4 €1,000 4,370 3,980
05JANBS #6 <10 <10 22,700 <5 7.71 8.4 <1,000 4,080 3,940
0SFEBBS <10 €10 <10 20,400 <5 7.83 1.7 <1,000 4,040 4,070
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TABLE 4. (contd)

ot

Duplicate  TOC TOX U-CHEM  FVANADI  VANADUM  ZINC FZINC

Well Collectlon sample PPB PPB uG/L PPB PPB PPB PPB
name Date number . . . . . 50009 6000«
1-H3-1  2BDECS7 1,140 8.8 9.79 8 7 5 <6
1-H3-2A  22DEC87 §824 27.1 . ¢ <5 s <6
1-H3-2B  22DECS? 536 23.3 . <6 {6 7 <5
1-H4-3  1BDEC87 841 43.8  131.00 9 5 <6 5
07 JANES 807 19.9 . 8 10 <6 <6

11FEB88 971 28.9 . 7 8 8 <6

1-H4-4  17DECS7 809 $12.1 . <5 <6 aze 80
17DECB7 1 . . . s . . 101

08.JANSS §611 3.0 . s <6 280 133

08.JANSS 1 \ . . <5 ) . 129

11FEBBS #9686 §22.3 . <6 5 216 96

11FEBSS 1 . . . 6 . ) 102

1-H4-6  17DEC87 714 $17.9 . s <6 2400 109
1-H4-8  18DECB7 901 §18.3 . 7 <6 269 145
1-H4-9  28DECB7 1,040 $20.4 . <6 <6 s 8
28DEC87 1 . . . <6 ) . 8

07JANBS §959 $s.7 . 3 <6 8 <6

07JANSS 1 . . . & . . <5

10FEBES 1,180 21.4 . <6 <6 <5 <6

1-H4-11  16DECB7 2512 3.7 . <6 <6 5 <6
07JANSS £93 30.0 ) <6 <5 22 <6

10FEBSS 4676 26.7 . <6 <6 <6 <5

1-H4-12A 1BDEC87 861 $17.1 . <6 <6 12 <GB
05JANSS §670 26.1 ) <6 <6 91 <5

08FEBSS 872 14.9 . <6 <E <5 <5

1-H4-128 16DEC87 798 13.7 . 6 <6 13 I
04 JANSS 872 24.0 . 6 <5 7 6

O08FEBSS 817 §21.2 . <5 <6 9 8

1-H4-12C 1BDECS7 314 12.1 ) 26 22 26 8
04 JANBS 288 15.7 . 26 24 11 6

08FEBE8 333 27.5 . 23 22 - 8

1-H4-13  16DECS7 §635 24.8 ) <6 <5 12 8
1-H4-14  22DEC87 §623 $31.0 . & 5 8 <6
1-H4-16A 14DEC87 864 37.4 . <5 6 9 <6
1-H4-1EB 14DECS7 570 §8.5 . <6 8 28 24
1-H4-18  23DECB7 §600 §27.0 . <6 <6 <6 <B
06JANSS 587 36.4 . <6 <6 <6 <6

OSFEBSS 747 $46.8 . <5 5 <5 <6

1-H4-17  28DEC87 841 $33.1 . <5 <6 14 5
08JANSS 814 13.8 . 6 <6 8 <B

0SFEBBS 843 17.7 . <6 <6 7 <5

1-H4-18  23DEC87 576 36.4 . 7 <B 7 6
05JANSS §604 22.7 . 6 <6 10 <6

09FEBES §702 §32.6 . 8 <6 9 23

¢ - Less than Contractual Detection Limit, reported as Detection Limit
# - Losa than Contractual Detection Limit, actual value reported but may not be reliable
#» - Less than 2-sigma counting error for radicnuclides
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FIGURE 5. Phosphate Concentration (ppb) in Wells 199-H4-3 (a), 199-H4-4, and 199-H4-9 (b)
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Elevated concentrations of 1,1,1-T (31 ppb) and PCE (31 ppb) were .
reported in well 199-H4-3 in February 1988. These wells will continue to be :
monitored closely in the following months.

Routine analyses for uranium and technetium were added in March 1988.
These constituents were found in significant proportions in solutions col-
lected from the 183-H basins and are suspected to be present in the ground
water. In addition, they are expected to explain most of the contributions
to the gross aipha and gross beta measurements. '

As shown in Figure 6, chromium concentrations are increasing in well
199-H4-12C. These wells will continue to be monitored closely in the
following months.

Quality Assurance/Quality Control

Results of interlaboratory comparisons include anions, metals, and
radiological constituents for December and January, and volatile organic
analyses for November and December. All results, with the exception of
chloroform, phosphate, gross alpha, and gross beta, were consistent between
UST and PNL. The chloroform results may have been caused by the use of old
calibration standards. These standards have since been replaced. The
original UST samples are currently being reanalyzed by PNL for phosphate.
Analytical procedures for gross alpha and gross beta are not standardized
between laboratories and may contribute to the observed differences. These
procedures will be exchanged to investigate sources of discrepancies.
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200 AREAS LOW-LEVEL BURIAL GROUNDS
G. V. Last

Work discussed in the previous quarterly report (PNL 1988) focused on
activities associated with the construction, development, and hydrologic
testing of monitoring wells surrounding the 200 Areas Low-Level Burial
Grounds. At that time, all 35 wells were completed. Figures 7 and 8
i1lustrate the locations of the wells and the waste management areas (WMA).
This report describes subsequent activities associated with the hydrogeologic
characterization of the 200 Areas Low-Level Burial Grounds.

As noted in the progress report for October 1 to December 31, 1987 (PNL
1988), borehole data for the 35 wells completed in the 200 Areas Low-Level
Burial Grounds would be transmitted with the current quarterly report. These
data are organized as follows:

® Appendix A, covering the wells in the 200-East Area, is contained
in Volumes 2, 3, and 4.

* Appendix B, covering the wells in the 200-West Area, is contained
in Volumes 5, 6, 7, and 8.

DRILLING AND HYDROGEQLOGIC CHARACTERIZATION

Well drilling efforts and hydrogeologic characterization activities
including sampling for moisture content and developing preliminary fence
diagrams are discussed in the next sections.

Well Brilling Effort

Downhole television inspection of the new wells in the 200-West Area
identified six wells that required cleanup and/or further development. These
wells (299-W7-6, 299-W10-13, 299-W10-14, 299-W15-16, 299-W15-17, and
299-W18-22) were bailed by KEH drillers until the water was clean (approxi-
mately 4 h). A second television inspection revealed that the screen and/or
water in three wells remained dirty (wells 299-W7-6, 299-W10-14, and
299-W18-22). The wells will be cleaned using the purging/sampling pumps.
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Monitoring Well Locations and Waste Management Areas
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In early January 1988, a 2-ft séction of 4-in.-diameter stainless steel .
casing was added to well 299-W7-5 to bring the top of the casing to between

2 and 3 ft above land surface in compliance with the construction specifi-

cations. Previously, the casing elevation had been surveyed at 671.14 ft

above mean sea level. With the added 2 ft, this brings the casing elevation

to an estimated 673.14 ft. The well has not been resurveyed.

Locks were installed on all the new wells in both the 200-East and
200-West Areas. The existing locks installed on the 200-East Area wells were
replaced by the new locks purchased specifically for this project.

Hvdrogeologic Characterization Effort

Efforts this quarter were directed at producing a draft interim char-
acterization report, including cross sections, stratigraphic contour maps,
fence diagrams, hydraulic conductivity maps, water-level maps, hydrographs,
and water-quality maps. This report is scheduled for completion by May 23,
1988.

Laboratory analysis of the moisture contents of the borehole samples was
completed (Tables 5 and 6), and particle-size analyses are nearly complete.
Calcite {CaC03) analyses of the samples is only partially complete. No other
physical or geochemical analyses have yet been started on the sediment
samples.

Figures 9 and 10 are fence diagrams of the major geologic units beneath
the 200-East and 200-West Area WMAs, respectively. The geologic correlations
to date are based solely on the field geologist's descriptions, supplemented
by the borehole geophysical logs. Some of the major findings from these geo-
logic correlations are 1) the unconfined aquifer beneath WMA 1 and WMA 2
occurs within the Hanford formation, except beneath a small portion of WMA 1
where Ringold Formation sediments were also identified; 2) the unconfined
aquifer beneath WMA 1 and WMA 2 thins to the northeast and pinches out
against a basalt high that extends above the water table; 3) the unconfined
aquifer beneath WMA 3 and WMA 4 occurs in the semiconsolidated sediments of
the middle Ringold; and 4) the lower Ringold clay, interpreted to be the
bottom of the unconfined aquifer beneath the 200-West Area, was not identi-
fied beneath the northern portion of WMA 3.
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TABLE 5. Moisture Content for Wells Completed in the 200-East Area

. Sample Moisture Sample Moisture
Interval, Content, Interval, Content,
ft % ft %
Weli 299-E27-8 Well 299-E28-26 (contd)
109-110 7.01 214-215 2.16
114-115 6.10 225 2.31
119-120 5.51 230 1.06
124-125 5.84
129-130 6.13
136-137 6.01 Well 299-E28-27
139-140 6.59
144-145 13.43 4-5 1.16
149-150 11.90 64-65 1.89
154-155 9.20 69-70 2.45
159-160A 6.87 74-75 2.18
159-1608B 6.37 99-100 2.40
o 164-165 7.37 104-105 2.52
. 169-170 7.57 109-110 2.12
174=175 6.58 114-115 4.23
s : 179-180 6.81 119-120 2.55
184-185 7.55 124-125 2.86
- 189-180 6.13 129-130 2.65
194-195 8.60 134-135 3.54
- 139-140 2.36
144-145 4.68
Well 299-E28-26 - 149-150 2.01
154-155 2.26
. 84-85 1.47 164-165 1.89
oo 89-90 1.46 169-170 2.09
100 1.80 174-175 2.62
- 105 1.63 179-180 2.45
. 109-110 1.51 185 2.55
o 114-115 2.03 190 2.57
™ 119-120 1.70 194-195 4.18
129-130 3.35 210 3.09
134-135 2.35 214-215A 2.29
139-140 2.19 214-2158B 2.53
144-145 1.84 219-220 2.23
149-150 1.98 224-225 2.25
154-155 1.98 239-240 4.05
159-160 1.94 249-250 2.44
164-165 2.14 254-255 1.58
169-170 2.94
174-175 3.65
179-180 2.09
184-185 1.88
189-190 2.92
194-195 2.21
209-210 1.99



TABLE 5. (contd)

40

Sample Moisture Sample Moisture
Interval, Content, Interval, Content,
ft % ft %

Well 299-£32-2 Well-299-E32-3 (contd)
59-60 1.98 94-95 2.12
64-65 2.86 99-100 2.45
69-70 3.17 104-105 2.51
74-75 1.70 109-110 2.29
79-80 2.89 115 3.93
84-85 1.94 120 2.44
89-90 1.88 125 2.45
94-95 1.77 129-130 2.54
99-100 1.63 134-135 1.85
104-105 1.60 139-140 1.98

108-110 2.00 150 2.09
114-115 2.03 155 1.93
120 2.09 160 1.89
125 2.19 164-165 1.78
129-130 2.24 166-170 2.44
134-135 2.56 174-175 2.15
139-140 2.36 179-180 2.00
144-145 2.47 180 2.70
149-150 2.61 185 2.49
154-155 1.92 189-190 3.21
159-160 2.03 194-195 2.70
169-170 2.08 200 2.46
164-165 2.06 204-205 2.36
174-175 2.20 210 3.33
179-180 2.83 215 2.84
184-185 2.47 219~-220 2.44
194-195 2.59 224-225 2.59
199-200 2.37 229-230 2.43
204-205 2.64 234-235 2.09
209-210 2.53 239-240 2.26
214-215 2.47 244-245 2.88
220 2.54 249.250 2.20
225 2.18 254-255 1.83
230 2.15
234-235 1.97
239-240 1.97 Well 299-E32-4
64-65 3.61
Well 299-E32-3 69-70 3.02
80 9.06
79-80 3.13 95 3.96
84-85 2.47 100 3.62
89-90 2.23 104-105 3.41




TABLE 5. (contd)

. Sample Moisture Sample Moisture
Interval, Content, Interval, Content,
ft % ft %
Well 299-E32-04 (contd) Well 299-E33-29 (contd)
109-110 4.72 194-195 2.44
114-115 5.03 199-200 3.27
119-120 5.25 202-203 16.06
124-125 5.85 209-210 5.30
130 3.42 210 2.86
135 §4.14 214-215 2.78
140 3.40 219-220 2.68
145 2.84 234-235 2.19
149-150 2.77 239-240 2.81
154-155 2.78
159-160 6.30 Well 299-E33-30
- 164-165 4,87
169-170 2.77 59-60 3.48
B 174-175 2.33 69-70 1.97
- 180 2.69 64-65 2.27
- 185 7.12 74-75 2.39
e 190 3.23 79-80 2.16
195 2.59 84-85 2.28
™~ 209-210 3.14 89-90 2.39
214-215 2.54 95 3.60
. 219-220 2.68 100 1.55
, 224-225 2.22 104-105 1.55
229-230 2.01 109-110 1.72
#us ' 115 2.35
Well 299-E33-29 120 3.66
e 124-125 2.00
69-70 2.42 129-130 1.91
e 84-85 2.66 134-135 1.85
- 89-90 2.05 139-140 2.04
’ 96-97 2.12 144-145 2.08
99-100 2.52 149-150 1.78
114-115 3.54 154-155 1.94
119-120 1.95 159-160 A 1.89
124-125 1.94 158-160 8 2.03
129-130 1.95 174-175 2.10
144-145 2.44 179-180 2.42
150 1.83 184-185 2.43
154-155 2.06 169-170 1.95
159-160 2.04 189-190 2.96
164-165 1.90 194-195 2.49
169-170 2.76 203 16.20
174-175 2.37 204-205 3.86
179-180 2.25 unmarked 3.78
184-185 2.25 depth
189-190 2.37 209-210 2

.15
C ] a1



TABLE 5. (contd)

Sample Moisture
Interval, Content,
ft %
Well 299-E33-30 (contd)
214-215 2.79
219-220 2.53
224-250 2.77 .
234.235 2.28
239-240 2.21
244245 2.03
249-250 2.33
Well 299-E24-6
4-5 4 - 40

A,B = Duplicate samples.

A1l the aquifer tests conducted during the two previous quarters were
analyzed. These analyses are currently undergoing internal technical review
and reanalysis by other techniques. The preliminary results, however, are
provided in Table 7 for the 200-East Area wells and Table 8 for the 200-West
Area wells. Hydraulic conductivities for the Hanford formation ranged
Ringold ranged from 0.2 to 140 ft/d, and those from the lower portion of the
middle Ringold ranged from <0.1 to 2.0 ft/d. Storativity values were calcu-
lated only for the upper portion of the middle Ringold and ranged from 0.02
to 0.1.

Water levels are being measured at each new well and at a selected
number of existing wells approximately every 2 weeks. Water-tahle maps from
measurements made on February 11 and 12, 1988, are shown in Figures 11
and 12.
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TABLE 6. Moisture Content Data for Wells Completed in the 200-West Area

Well 299-W7-2

Sample Moisture Sample Moisture
Interval, Content, Interval, Content,
ft % ft %
Well 299-W6-2 Well 299-W7-5 (contd)
5 2.28 174-175 2.34
10 1.87 179-180 2.15
189-190 2.12
194-195 2.45
Well 299-W7-1 199-200 3.38
209-210 2.47
5-6 2.53 214-215 2.22
10-11 1.98 219-220 2.32
130 1.85
135 11.39
149 1.96 Well 299-W7-6
142-143 1.31
5 2.92
10 5.25

4-5 7.90 Well 299-W9-1
5 3.51
Well 299-W7-3 10 4.13
15 7.22
5 1.94 20 2.20
25 2.39
30 2.38
Well 299-W7-5 35 3.02
40 2.56
5 6.57 45 4.64
10 2.95 50 2.65
65 2.15 55 A 1.79
69-70 2.35 55 B 2.30
75 1.76
80 2.60
84-85 1.80 Well 299-W10-13
89-90 1.94
94-95 2.13 5 5.98
99-100 2.03 10 9.91
104-105 1.80 15 5.89
109-110 3.09 20 3.92
114-115 2.79 25 4.17
119-120 1.62 30 4.97
124-125 2.03 36 7.33
129-130 1.87 40 3.94
144-145 2.07 45 3.78
149-150 2.10 50 6.20
154-155 2.00 55 4.46
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Sample
Interval,
ft

60
65
70
75
8¢

TABLE 6.

Moisture
Content,
%

Well 299-W10-13 {contd)

3.60
3.84
3.21
3.64
5.46

Well 299-W10-14

4-5
9-10

5.92
6.94

Well 299-W15-15

10
15
20-21
25
30
35
40
45
50
55

3.66
4.27
3.38
5.94
3.12
5.39
4.71
9.84
5.73
4.30

Well 299-W15-16

4-5
§-10
15
20
25
30
35
40
45
50
55
60
65
70
75
80

13.87
3.39
2.85
5.62
4.55
2.92
6.19
5.47

14.88
4.04
4.59
4.45

10.86
6.08
3.33
3.67
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(contd)

Sampie
Interval,
ft

Moisture
Content,

5

Well 299-W15-16 (contd)

85
89-90

95
100
105
110

3.85
3.80
3.51
1.88
2.26
2.06

Well 299-W15-18

4-5
10-11
15-16

20

25

30

35

40
45.5
50-51
54-55

60

65

70

75
79-80
84-85
89-90
91.92
94-95
99-100

104-105
109-110
124-126

8.11
7.04
4.40
8.14
4.12
4.19
4.28
11.00
8.34
11.47
4,38
4.67
10.57
5.80
9.28
4.23
18.69
10.97
10.15
6.55
7.10
3.34
2.82
2.75

Well 299-W18-21

4-5
9
10
15
20
25
30

4.72
14.92
4.01
3.94
3.32
6.63
6.47




Sample
Interval,
ft

Well 299-W18-21 (contd)

35
40
42

TABLE 6.

Moisture
Content,
%

4.46
11.13
5.38

Well 299-W18-23

4-5

9-10
14-15
19-20
24-25
29-30
34-35
39-40
44-45
49-50
54-55
55-60

8.72
4,23
3.42

. 4.99
10.32
9.17
4.38
17.29
3.79
7.96
2.87
2.83

(contd)

Sample
Interval,
ft

Moisture
Content,

-4

Well 299-W18-24

5
9-10
13-15
17
20
21-22
24-25
30
34-35

95
99-100
104-105
109-111
112-113
114-115
119-121

ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER

5.27
6.99
7.93
3.46
3.13
5.81
3.07
3.17
6.81
2.79
2.15
8.15
6.87
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Purging/sampling pumps have been ordered for the new monitoring wells
and should be onsite during April 1988.

diately on delivery, and all should be installed by the end of May.

sampling is scheduled to begin in June.
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TABLE 7. Summary of Preliminary Aquifer Test Results for 200-East Area Wells
Height of/
Screened Water Column/ Hydraulic

Hell Interval Aquifer Transmissivity, Conductivity, Date
Number Tested, ft  Formation Thickness, ft ft2/d ft/d Tested
299-E27-8 247 to 257 Hanford 26.9/26.9 320,000 to 430,000 12,000 to 16,000  8/19/87
299-E27-9  233.4 to 244.3 Hanford 22.9/22.9 37,000 1,600 8/15/87
299-E27-10 229.1 to 240.1 Hanford 23.2/23.2 35,000 1,500 8/11/87

299-F28-26 315.1 to 325.1 Hanford/ 46/46 - -- None

) Ringold

299-E28-27 291.2 to 301.4 Hanford 33/33 300,000 to 400,000 9,000 to 12,000  9/29/87
299-F32-2  279.2 to 289.2 Hanford 23.7/23.7 160,000 to 210,000 7,000 to 9,000 9/08/87
299-E32-3 291 to 301 Ringold 38/38 4,000 to 5,600 100 to 150 9/02/87
299-E32-4 298 to 308.2 Ringold 35/35 400 to 2,000 10 to 60 9/21/87
299-E33-28 268 to 278.3 Hanford 26/26 500,000 to 670,000 20,000 to 25,000 10/21/87
299-E33-29 279.5 to 289.5 Hanford 23.3/23.3 240,000 to 320,000 10,000 to 14,000 9/17/87
- 299-E33-30 266.8 to 277 Hanford 20/20 1.6E+6 to 2.14E+6 80,000 to 100,000 9/24/87
299-E34-2  230.2 to 240.4 Hanford 19.3/19.3 40,000 to 100,000 2,000 to 5,000 8/07/87
299-E34-3  203.5 to 213.8 Hanford 9.2/9.2 10,000 to 20,000 1,000 to 2,000 8/05/87

299-E34-4 None Hanford -- -- -= None
299-E34-5 180.5 to 190.5 Hanford 7.1/7.1 1,600 to 2,200 200 to 300 7/21/87

299-E34-6 None Hanford 2.5/2.5 -- -- None
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TABLE 8. Summary of Preliminary Aquifer Test Results for 200-West Area Wells
Height of
Screened Water Column/ Hydraulic
Hell Interval Aquifer Transmissivity, Conductivity, Date
Number Tested, ft Formation Thickness, ft ft2/d ft/d Tested
299-H6-2 238 to 248 Ringold 20.4/195 250 to 860 1.3 to 4.4 11/05/87
299-W7-1 233 to 243  Ringold 17.3/265 1,200 to 1,500 4.5 to 5.7 7/15/87
299-W7-2 212 to 222  Ringold 10.1/258 500 2 9/16/87
299-H7-3 467 to 477  Ringold/ 263/258 <1 <0.004 10/30-31/87
Basalt
299-W7-4 223 to 233  Ringold 27.9/205 3,000 to 3,300 1.5 to 1.6 11/12/87
299-W7-5 208 to 228  Ringold 18.3/250 40 to 130 0.16 to 0.52 11/21/87
299-W7-6 231 to 241  Ringold 25.9/240 10 to 100 0.042 to 0.42 10/14/87
299-18-1 257 to 267  Ringold 30.9/270 25 to 90 0.093 to 0.33 7/11/87
299-19-1 266 to 286 Ringotd 16.9/215 - -- 10/23/87
299-W10-13 227.5 to 237.5 Ringold 8.5/217 600 to 3,500 3 to 16 9/14/87
{obs - pumped)
299-W10-14 437 to 447 Ringold 216/216 100 0.5 10/26/87
299-W15-15 245 to 255 Ringold 29.5/225 100 to 150 0.44 to 0.67 8/21/87
299-W15-16 227.5 to 237.5 Ringold 25.7/231 8,600 to 10,000 37 to 43 8/20/87
{obs - pumped)
299-H15-17 422.5 to 432.5 Ringold 230/230 <30 <0.1 9/28/87
299-415-18 232 to 242  Ringold 27/235 14,000 62 7/21/87
299-W18-21 215.5 to 225.5 Ringold 30/251 - 1,500 to 50,000 6 to 200 7/14/87
299-W18-22 437.5 to 447.5 Ringold 250/250 300 to 500 1to2 8/26/87
299-118-23 241 to 251 Ringold 26.8/235 30,000 130 6/22/87
299-W18-24 230 to 240 Ringold 29.8/240 23,500 to 44,000 96 to 180 7/11/87

obs - obsolete..

(obs - pumped)
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FIGURE 11. Water-Table Map for the Northern Portion of the 200-East
Area as Measured on February 10 and 12, 1988
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FIGURE 12. Water-Table Map for the Western Portion of the 200-West

Area as Measured on February 11 and 12, 1988
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NONRADIOQACTIVE DANGEROUS WASTE LANDFILL
R. M. Fruland and D. J. Bates

Activities conducted in this reporting period include compietion of
quarterly sampling and analysis at the Nonradioactive Dangerous Waste
Landfill (NRDW). This is the sixth quarterly sampling for the five shallow
wells completed in the top of the unconfined aquifer, and the fifth quarterly
sampling for the two deep monitoring wells completed just above the first
confining layer. The data presented here will be statistically analyzed in
accordance with 40 CFR 265.93(b) (EPA 1984) to determine if significant
differences exist between background concentrations and this quarter's data
from both upgradient and downgradient wells. The NRDW together with the
Solid Waste Landfill (SWL) comprise the Hanford Site Central Landfill (CLF).
Well Tocations are shown in Figure 13.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

No additional drilling and hydrogeoiogic activities were conducted dur-
ing this quarter.

ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER

A1l seven ground-water monitoring wells at the NRDW were sampled in
January 1988. Field measurements, including temperature, conductivity, and
pH were made at the same time the water samples were collected. Water-table
elevations were not measured; elevations will be measured in the future
before each sampling. Monthly water-table elevation measurements will be
collected during the third and fourth quarters at NRDW, SWL, and nearby
Hanford Site wells. These additional water-elevation data should aid in more
accurate determination of the direction of ground-water flow.

Table 9 presents a summary of the analytical data collected this quar-
ter, including field and laboratory measurements of pH and conductivity.
Statistical analyses of one of the indicator parameters, pH, suggests that
there may be a problem with this measurement. An evaluation is under way of
the field and laboratory measurements for pH and conductivity. Field
measurements and sample collection were accomplished over a 4-day time span,
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A Deep Unconfined Aquifer
Monitoring Well (210 ft)

NRDW = Nonradicactive Dangerous
Waste Landfill

SWL = Soiid Waste Landfill
All Wells Prefixed by 699-

FIGURE 13. Well Locations for the Hanford Site Central Landfill
that Includes the Solid Waste Landfill and the Non-
radiocactive Dangerous Waste Landfill
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Sample Summary for the Nonradioactive Dangerous Waste Landfill, December 1987 and

Pelow
Detection

-“oDoDo

Constituent

Below
Detaction
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L 11 ]
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Constituent List=Contamination Indicateor Parameters

Drinking Water Limits

Limit

700 WACS
700  WACS
8.6-8.5 EPAS
8.6-8.6 EPAS

List=Drinking Water Parameters

gency Excesded Full name

Speclific conductance, laboratory
Sﬂociflc conductance, field
pH, tle

H, laboratory
otal organic carbon
Total organic halogens, low DL

Drinking Water Limits

Limit

1 EPA

60 EPA

16 EPA
1006 EPA
10 EPA

B0 EPA

60 EPA

E0 EPA

2 EPA

10 EPA

60 EPA
45000 EPA
4000 EPA
1000 EPA
10 EPA

60 EPA

80 EPA

2 EPA
4000 EPA

gency Excesdsd

Full name

Coliform bacteria
Gross beta

Gross alpha

Barjum

Cadmium

Chromium

Silver

Arsenic

Mercury

Selenium

Lead (graphite furnace)
Nitrate

Fluoride

Barium, f1ltered
Cadmium, f1ltered
Chromium, filtered
Silver, filtered
Mercury, filtered
Fluoride, low DL

Constituent List=Water Quality Parameters
Drinking Water Limits

Below
Detection

TABLE 9.
January, February 1988
Constituent Datsction
Code Name Units Limit Samples
088 CONDLAB UMHO . 28
191 CONDFLD UMWHD 1 28
199 PHFIELD 0.1 28
207 PH-LAB 0.01 28
cég T0C PPB 1000 28
H42 TOXLDL PPB 20 28
Constituent Detection
Code Name Units Limit Samp les
109 COLIFRM MPN 2.2 4
111 BETA PCI/L 8 7
212 ALPHA PCI/L 4 7
ADS8 BARIUM PPB 8 7
AO7 CADMIUM PPB 2 7
AD8 CHROMUM PPB 10 7
Al10 SILVER FPPB i0 7
A20 ARSENIC PPB & 7
A21 MERCURY PPB 0.1 7
A22 SELENUM PPB [ 7
ABl1 LEADGF PPB 3 7
C72 NITRATE PPB B0O 7
€74 FLUORID PPB 500 7
H20 FBARIUM PFPB ) 7
H2t FCADMIU PPB 2 7
H22 FCHROMI PPB 10 7
H23 FSILVER PPB 10 7
H38 FMERCUR PPB 8.1 7
H83 LFLUORD PPB 20 7
Constituent Detaction
Code Name Units Limit Samples
All SODIUM PPB 200 7
Al17 MANGESE PPB 6 7
A19 IRON PPB 30 7
C73 SULFATE PPB 600 ?
€76 CHLORID PPB 600 7
H24 FSODIUM PPB 200 7
H29 FMANGAN PPB B T
H31 FIRON PPB 30 7
HET LPHENOL PPB 10 7

~ONnOoOONn0

L1

Limit
60 EPAS
300 EPAS
260000 EPAS
260000 EPAS
50 EPAS
300 EPAS

Agency Excesded

XXX

XXX

Full name

Sodium

Manganese

Iron

Sulfate

Chioride

Sodium, filtered
Manganese, filtered
Iron, tiltered
Pheno!l, low DL
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Constituant

Code

AD1
A03
AD4
A0S
Al2
Al3
Al4
AlB
Alé
Al8
AB0
A8l
A82
A63
AB4
ABB
ABS
A87
A8s
AB9
AT70
AT1
A72
A73
A4
A78
A76
AT7
A78
A79
A80
A8l
AB2
Ag3
AB4
ABG
AB8
A87
AB8
AB9
A90
A9l
Ag2
A93
Ag4
A9E
Ag8
Ag9

Name

BERYLUM
STRONUM
ZINC
CALCIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
POTASUM
MAGNES
TETRANE
BENZENE
DIOXANE
WETHONE

PYRIDIN

TOLUENE
1,1,1-T
1,1,2-T
TRICENE
PERCENE
OPXYLE

ACROLIN
ACRYILE
BISTHER
BROMONE
METHBRO
CARBIDE
CHLBENZ
CHLTHER
CHLFORM
METHCHL
CHMTHER
CROTONA
DIBRCHL
DIBRETH
DIBRNET
DIBUTEN
DICDIFM
1,1-DIC
1,2-DIC
TRANDCE
DICETHY
METHYCH
DICPANE
DICPENE
NNDIEHY
HYDRSUL

R .

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
)
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
)

Detection
Limit

Samplas
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Constituent List=Site Specific and Other Parameters
Water Limits

Below
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TABLE 9. (contd)

Drinkin

Limit

5000

1300

L4
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EPAS

EPAP

EPA
EPA

EPAP
EPA

EPA
EPAP

EPAP
EPA

EPAP

EPA

EPA
EPAP

u'\s
tUl

ency Exceeded Full name

Beryllium

Strontium

Zinc

Calcium

Hickael

Coppor

Vanadlum

Antimony

Alumiaum

Potassium

Magnesium
Tetrachloromethane [Carbon Tetrachlorlde
Benzene

Dioxane

Methyil ethyl ketone
Pyridine

Toluene
1,1,1-trichloroethane
1,1,2-¢trichloroethane
Trichlorosthylene [1,1,2-trichiorosthens
Perchlorosthylens

Xy lene-o,p

Acrolein

Acrylonitrile
Bis(chloromethyl) ether
Bromoacetons

Mathy!l bromide

Carbon disulfide
Chlorobenzens

2-chloroethyl vinyl ether
Chloroform [Trichloromathane]
Mathy! chloride [Chloromethane]
Chloromethy! methy! ether
Crotonaidehyde
1,2-dibromo~3-chloropropane
1,2-dibromoethane -
pibromomethane
1,4-dichloero-2-butene
pichiorodif luoromethane
1,1~dichlorocethane
1,2-dichlorosthane
Trans-1,2-dichlorosthene
1,1-dichloroethy lene

Mothy lene chloride
1,2-dichloropropane
1,3-dichloropropens
N,N-diethylhydrazine
Hydrogen sulfide
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TABLE 9.

Constituent Detection Belo

Code Name Units Limit Samples Detect
B01 IODOMET PP8B 10 7 7
B02 METHACR PFB 10 7 7
B03 METHTHI PPB 10 7 7
B804 PENTACH PPB 10 7 7
BO6 1112~tec PPB 10 7 7
B0S8 1122-tc PPB 10 7 7
B08 BROMORM PPB 10 7 7
B0% TRCMEOL PPB 10 ki 7
B10 TRCMFLM PPB 10 7 7
B11 TRCPANE PPB 10 7 7
B12 123-trp PPB 10 7 7
B13 VINYIDE PPB 10 7 1
Bl14 M-XYLE PPB & 7 ki
815 DIETHY FPPB 10 7 7
Bl19 ACETILE PPB 3000 7 7
C04 METACRY PPB 10 7 7
C71 FORMALN PPB 600 7 7
C78 PHOSPHA PPB 1000 T 7
HO6 ETHOXID PPB 3000 7 7
H08 ETHWETH PPB 10 7 7
H18 TC PPB 1000 7 0
H1T TDS PPB 6000 7 0
H18 FZINC PPB 6 7 7
H19 FCALCIU PPB 60 7 Q
H26 FNICKEL PPB 10 7 1
H28 FCOFPER PPB 10 7 7
H27 FYANADI PPB 6 7 (]
H28 FALUMIN PPB 160 7 7
H30 FPOTASS PPB 100 7 0
H32 FMAGNES PPB B0 7 0
H33 FBERYLL PPB 6 7 1
H35 FSTRONT PPB 20 7 0
H36 FANTIMO PPB 100 7 7
H58 ALKALIN PPB 20000 7 0
H88 HEXONE PPB 10 7 7

sen - Indicates
x%xx - Indicatos

EPA

WACS ~ based on

- based

National
EPAP - based on
EPAS ~ based on

MNational Secondary Drinking Water Regulations

WAC 248-54, Pubiic Water Supplies
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all samples ware below detaction limits
that Drinking Water limits were sxceaded
on Maximum Contaminant Levels given In 48 CFR Part 141 é
Primary Drinking Weter Regulations as amendad by B2
proposed Maximum Contaminant Level Goals in B8 FR 46938
Secondary Maximum Contaminant Levels gliven in 48 CFR Part 143
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(contd)

Constituent List=5ite Specific and Other Parameters

2 Water Limits
t Agency Excesded Full name

Drinkin
Limi
100  EPA
2  EPA
440  EPAP
500000  EPAS
6000 EPAS
1300 EPAP
July,1988)
R 26698

additional Secondary Maximum Contaminant Levels given in

Todomethane
Methacrylonitrile
Mothanethlol
Pentachlorcsthane
1,1,1,2-tetrachiorsthane
1,1,2,2-tetrachlorethane
Bromotorm [Tribromomethans]
Trichloromsthanethlio!
Telichloromonof lucromethane
Trichlorcpropane
1,2,3-trichloropropane
Vinyl chloride

X{I.no-m

Disthylarsine
Acetonitriie

Methy| methacrylate
Formalin

Phosphate

Ethylane oxide

Ethy| methacrylate

Total carbon

Total dissolved solids
2inc, filterad

Ca!cfum, {iltered
Nickel, filtered

Copper, filitered
Vanadium, flltered
Aluminum, filtered
Potassium, filtered
Magnesium, filitered
Beryllium, filtered
Strontium, filtered

Anbimon{ f1ltered
Total a &lllnity, as CaC03
Hexone



which may be reflected in some of the variations in the measurements. Good
agreement exists between the field and laboratory conductivity data for two
wells; generally closer agreement exists between field and Taboratory pH
measurements. Table 10 contains the raw data for constituents that had at
least one value reported above the detection Timit.

The downgradient deep well continues to show a pattern of low beta and
nitrate concentrations compared with all the other NRDW wells, including the
upgradient deep well (see Table 10). Ground-water composition of the deep
downgradient well also has Tower calcium and higher sodium concentrations
relative to the upgradient deep well and the shallow wells.

STATISITCAL ANALYSIS

As stated in the last quarterly report (PNL 1988), several of the
contamination-indicator parameters showed a significant change in the October
through November sampling (i.e., the first quarter of results obtained after
a l-year effort to obtain background data). Under these conditions, 40 CFR
265.93(b) (EPA 1984) requires that downgradient wells that showed significant
differences be resampled for verification purposes. Because the results of

the statistical analysis for the October through November data were not
available until just before the next scheduled quarterly sampling at the

NRD¥, the regular quarterly results obtained in January 1988 were used in
place of special samples to meet the requirements of resampling.

Table 11 contains summaries of the replicate contamination-indicator
parameters for the January 1988 samples at the NRDW. Table 12 contains
critical mean values obtained for the NRDW from data that were collected for
the first year to establish background values. The methodology used to
establish these background values was reported in the RCRA annual report (PNL
1988b). Comparison of the replicate averages for the January samples against
the critical mean values show the following:

e None of the wells that exceeded the critical mean values in the
October through November 1987 samples were statistically signifi-
cant in the January 1988 sample.
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TABLE 10. Constituents with at Least One Detected Value from Wells Near the Nonradioactive Dangerous
Waste Landfill, January 1988

Quadruplicates of Contamination Indicator Parametars

Duplicate CONDFLD CONDLAB PH-LAB PHFXELD ToC TOXLDL
Well Collection llgglo UMHO UMHO PPB PPB

name Date numbar 700+ 700+ . . . .
8-25-33A 1BJANSS 213 408 7.89 8.2 #2681 §10.8
16JANSS 1 272 292 8.08 8.2 260 §12.8
16JANSS 2 272 292 8.04 8,2 212 48.0
165JANBS 3 2n 207 8.02 6.2 233 #9.8
8-26-34A 16JANBS 270 406 1.78 7.9 #394 #14.9
16JANBS 1 269 302 7.92 7.9 #307 #6.2
16JANSS 2 289 302 7.90 8.0 #340 #9.7
16.JANE8 3 289 297 7.83 8.0 #442 $9.5
6-26-34B 18JANESS 408 398 7.83 6.8 #377 28.3
18JANSS 1 408 398 7.66 6.8 370 §2.2
18JANBS 2 408 408 7.70 6.8 386 6.7
18JANBS 3 408 408 7.72 6.9 #323 #6.2
8-28-33 16JANSS 266 401 7.92 8.1 #2904 26.2
16.JANSBB 1 264 281 7.98 8.1 312 319.4
16JANGS 2 264 292 7.98 8.1 #366 14.1
16JANBS 3 264 292 7.93 8.1 331 28.8
8-28-34 20JANBS 34 386 7.70 7.8 318 #t1.1
20.JANSS 1 340 398 7.72 7.8 333 #2.6
20JANGS 2 n 396 7.70 7.8 468 #20.0
20JANa8 3 341 398 7.73 7.8 310 #1.2
8-28-36A 18JAN3S 394 398 7.83 G.4 295 #6.4
18JANGS i 394 ags 7.83 B.4 #279 #6.4
18JANBB 2 394 308 7.84 6.4 416 33.8
18JANSS 3 304 408 7.86 6.4 347 9.8
6-28-36C 19JANBS 382 . 459 T7.77 7.8 #181 #9.6
19JANBS 1 362 469 7.79 7.8 222 4.3
19.JAN88 2 362 469 7.86 7.8 #212 a.o0
19JANSS 3 361 4569 7.88 7.8 314 2.4
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TABLE 10. (contd)

Duplicate ALKALIN ALPHA ARSENIC  BARIUM FBARIUM BETA FCALCIU  CALCIUM

Well Collection sample PPB PCI/L PPB PPB PPB PCI/L PPB PPB
name Date number . 16 60 1000 1000 60 . .
8-25-33A 16JANBS - 129,000 2.3560 <6 a0 28 .94 36,600 34,900
8-25-34A 16JANSS 119,000 0,572 14 38 34 33.680- 39,800 3g,700
8-26-348 18JANS8 123,000 3.790 <6 38 33 81.00 41,400 42,200
8-28-33 16JANSBSB 112,000 2.450 <6 37 aa 268.70 37,700 37,300
8-28-34  20JANSS 108,000 2.070 7 21 az 27.60 3s,000 36,800
8-28-36A 18JANSS 117,000 3.490 <6 30 31 27.70 39,800 38,300
8-28-36C 19JANSS 122,000 «0.832 <6 60 52 28.00 48,000 44,700

Duplicate CHLORID CHROMUM COPPER FLUORID IRON FIRON LEADGF LFLUORD
Well Collection sample PPB PPB PPB PPB PPB PPB PPB PPB
name Date number 260000 &9 1300» 4000 300= 300 60 4000
8-25-33A 1B.JANBS 7,010 <10 i 30 672 132 30 B 498
8-25-34A 1BJANSS 7,080 <10 <10 706 <30 <30 <6 3:1: 1
8-26--34B 18JANSS 7,060 <10 <10 884 <30 <30 143 820
8-28-33 1BJANBS 8,720 <10 <10 112 <30 <ao <6 814
8-28-34  20.JAN8BS 7,700 <10 <10 730 <30 a0 141 832
8-28-36A 18JANSS 7,880 -{10 <10 873 <30 <ao <b 660
8-28-36C 19JANSS 8,760 10 <10 B32 as <30 <6 436
Duplicate MAGNES FMAGNES FMANGAN  MANGESE NITRATE FPOTASS POTASUM  SODIUM
Well Colloction sample PPB PPB PPB PPB PPB FPB PPB PPB
name Date number . . 60s B0 46000 . . .
8~26-33A 1B6JANSS 9,420 9,380 7 [ 5,830 5,380 6,430 31,800
8-26-34A 1B.JANSS 16,900 11,100 <6 <6 30,900 8,010 5,930 22,000
8-25-34B 18JANSS 11,200 11,100 143 <6 30,700 5,720 6,660 20,300
8-26-33  1B5JAN&S 10,200 10,600 (43 <6 29,100 6,780 6,390 20,300
8-268-34  20JAN&S 10,400 10,400 <6 <6 31,000 5,980 8,110 24,200
8~28-35A 1B8JANBE 11,100 11,100 b <6 30,000 5,780 8,350 23,100
8-28-36C 19JANGB 11,900 12,100 91 0 20,800 5,930 6,960 20,700
Duplicate FSODIUM  FSTRONT  STRONUM  SULFATE TC TDS FYANADI  YANADUM
Well Collection sample PPB 3] PPB PPB £FPB PPB PPB PPB
name Date number . . . 260000 . 500000+ . .
8-25-33A 16JANEBB 306,200 207 212 48,600 30,200 247,000 10 10
8~25~34A 16JANSB 22,800 178 177 38,900 27,800 148,000 26 24
§-256-348B 18JANGS 21,000 180 184 38,700 29,300 272,000 24 23
8-268-33 15JAN&S 22,200 170 189 37,100 25,900 246,000 28 27
8-28-34  20.JANBSB 23,400 162 184 40,000 27,200 282,000 21 24
8-26-356A 18JANSS 21,200 178 179 41,400 27,700 287,000 24 18
8-26-36C 19JANS8 20,600 229 232 80,600 29,800 281,000 8 11

Less than Contractua| Detection Limit, reported as Detection Limit
Less than Contractual Detection Limit, actusl value reported but may not be reliable
Loss than 2-sigma counting error for radionuclides
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TABLE 11.

Constituent
Code Name Units

088 CONDLAB UMHO

191 CONDFLD UMNHO

198 PHFIELD

207 PH-LAB

€89 TOC PPB

H42 TOXLDL PPB

Well
Name

8-26-33A
6-26-34A
8-26-34B

8-28-36A
8-28-36C

8-256-33A
§-26-34A
6~26-34B
8-26-33

6-26-34

8-28-36A
6-28-36C

8-26-33A
8-26-34A
6-256-348
8-28-33

8-28-34

8-28-356A
6-26-36C

8-25~33A
6-26-34A
8-26-34B
8-28-33

8-26-34

6-26-3E6A
8-28-36C

6-26-33A
8-25-34A
6-26-348
6-28-33

6-26-34

6-26-36A
8-28-356C

9

Samp le
Dats

16JANSS
16JANSS
18JANBS
16JANES
20JANBS
18JANES
19.JANBS

16JANES
16JANSS
18JANBB
16JANGS
20JANBS
18.JANBS
19JANBS

16JANEBS
16JANBS
18JANBSG
15JANES
204ANBB
18JANBS
19JANBS

16JANSS
15JANES
18.JANSS
16JANBS
20JANSS
18.JANES
19JANBS

16JANES
1BJANES
18.JANSS
18.JANGS
20JANBS
18JANGE
19JANSE

16JANBS
15JANBS
18JANGS
16JANSS
20JANBS
18JANGS
19.JANSS

Reps

bbb bbb kbbb AR AL Ak

Replicate
Average

a2
ax
401
317
age
399
489

272
289
408
264
341
394
362

8.20
71.95
6.62
8.10
7.80
5.40
7.80

8.03
7.688
7.68
7.94
1.7
7.84
7.82

23g
371
369
323
3564
334
232

20.3
$.82

10.8

21.4
8.20
8.36
4.80

Standard
Deviation

0.60
0.00

0.00
0.030

0.040
0.027
0.016
0.010
0.047

21.4
69.6
24.3
28.1
88.6
81.7
67.2

18.6
3.97

11.9
6.80
9.22
2.54
3.23

292
297
g8
281
398
398
459

271
289
408

g g wd
e
-l D Oy = O

Max lmum

408
408
408
401
398
408
469

273
270
408
266
341
394
s2
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Replicate Summaries for Contamination-Indicator Parameters for the Nonradioactive
Dangerous Waste Landfill, January 1988
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TABLE 12. Critical Mean Values Established from the First Year of

Monitoring Data for the Nonradiocactive Dangerous Waste .
Landfill ,
Contamination-  Number of Background )
Indicator Background Standard Critical
Parameter Means df(a) tc(b) Average Deviation Mean i
191 Field Con-
ductivity, umho 11 10 4.809 359.6 32.6 523.1
199 Field pH 11 10 6.429 7.23 0.27 (5.44,9.02)
C69 Total
Organic Carbon,
ppb 11 10 4,809 314.8 138.6 1011
C68 Total
Organic Halogen,
ppb({c) . 7 6 6.351 7.04 4,14 35.13

(a) df Degrees of freedom.
(b) tc Critical t value for statistical test.
{(c) Calculated without July value in well 699-26-35C.

e Well 699-26-35A, with an average replicate value of 5.40, shows a
statistically significant change when compared to the critical
means for pH. However, because this is an upgradient well, no
resampiing for verification is required.
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216-A-36B CRIB
S. P. Luttrell

The Washington State Department of Ecology (Ecology) imposed a Com-
pliance Order (DE87-295) on November 2, 1987, requiring that the DOE be in
physical compliance with 40 CFR 265, Subpart F, at the 216-A-36B Crib. The
Compliance Order stated that wells must be in place, that ground-water sam-
pling plans and procedures must be finalized, and that quarterly sampling of
the system must be initiated by June 1, 1988.

This section discusses the general plans, status, and findings to date
of drilling and constructing ground-water monitoring wells and hydrogeoiogic
characterization at the 216-A-36B Crib. Also reported are discussions and
agreements between WHC, PNL, and Ecology.

A draft ground-water monitoring pian for the 216-A-368 Crib was prepared
and should be completed during the next quarter. A site safety plian for PHNL
personne] was prepared. A ground-water sampling and analysis plan will be
prepared before ground-water sampling commences.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Five new wells will be drilled and constructed at the 216-A-36B Crib
(Figure 14). Drilling started on March 10, 1988. The new wells (299-E17-
14, 299-E17-15, 299-E17-16, 299-E17-17, and 299-E17-18) are discussed below.

The draft ground-water monitoring plan for the 216-A-36B Crib provides
the plans for drilling and constructing wells, preliminary hydrogeologic
characterization, and ground-water monitoring at the site. A summary of
these plans was presented to Ecology on March 18, 1988. On March 21, 1988,
Ecology requested that drilling activities cease until justification of well
Tocations was presented. On March 21, 1988, personnel from WHC and PNL pro-
vided the justification for well locations, and Ecology verbally accepted
the justification and agreed that drilling could continue.

Well Drilling Effort

The well specifications for constructing the five new wells are similar
to those for other RCRA wells in the 200-East and 200-West Areas. The welis
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FIGURE 14. Locations of Ground-Water Monitoring Wells at the

216-A-368B Crib (new locations are indicated by solid

bullets)
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are drilled with a cable-tool drilling rig; temporary drive casing is
installed during driiling and is withdrawn while the filter pack and annular
seal materials (bentonite pellets and bentonite) are installed. The final
well completions will consist of 4-in.-dia stainless steel screens and cas-
ings. The total depth of each well is expected to be approximately 335 ft.

An 8-in. telescoping stainless steel screen is planned to be placed in
each well for the purpose of pumping to obtain preliminary aquifer property
information. This screen will remain in place after the test, and the
screened portion of the completed well will be constructed within the tele-
scoping screen.

Lithologic samples are collected every 5 ft. Samples are analyzed for
moisture content when appropriate (from drive-barrel samples where nc water
has been added). Samples are also collected at selected intervais for
chemical analyses of the sediments. The following constituents will be
analyzed and/or measured by WHC:

e water-extractable ammonium
e nitrate
e Tfluoride

e pH.

Radiation protection technologists survey the samples and tools for
radiological contamination at least twice daily. Respiratory protection
personnel also survey the vicinity of the boreholes (when requested) to
evaluate potential health hazards related to inhalation and to make recommen-
dations concerning worker respiratory protection.

The status of each well and important observations associated with
drilling as of March 31, 1988, are indicated below.

Well 299-E17-14

Drilling commenced on March 22, 1988. The borehcle was drilled to .
approximately 243 ft by March 31. A faint smell of ammonia was detected at
approximately 95 ft. A photoionizer meter with an 11.7-eV probe indicated
approximately 30 ppm ammonia at the borehole when the well was at the 100-ft
level. The ammonia concentration was approximately 30 ppm and was measured
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witl:n a calorimetric detector tube at depths of 101 and 103 ft on March 24. .
Between 104 and 150 ft, a slight ammonia smeil was detected. The source of ?
this ammonia is that which has been discharged to the 216-A-36B Crib.

A detector tube was used on March 29 when the well was at a depth of
150 ft, and approximately 400 ppm anmonia were indicated by WHC respiratory
protection personnel. The driller utilized a respirator and fresh air while
working near the casing (welding, cutting) for the remainder of the day. The
foilowing day, when a high-pressure atmospheric system was in ‘the area,
(March 30) no ammonia was detected. No one smelled or otherwise detected
ammonia until the well was at a depth of approximately 230 ft on March 31.
The photoionizer meter pegged on the 20 scale using the 11.7-eV probe, and
the driller utilized a respirator and fresh air for the remainder of the day.

Samples were coliected every 5 ft. Samples are analyzed for moisture

content when appropriate and for chemical analyses every 20 ft from 45 to 145
ft.

Well 299-E17-15

Drilling began on March 24, 1988. The borehole was drilled to approxi- .
mately 148 ft by March 31. Ammonia was first smelled at a depth of -
approximately 100 ft on March 28. On March 29 ammonia was measured to be

approximately 1000 ppm by WHC respiratory protection personnel and the

driller utilized a respirator and fresh air when welding. Respiratory

protection personnel monitored the site on March 30 when the well was at a

depth of approximately 147 ft. No ammonia was detected.

Samples were collected every 5 ft. Samples are analyzed for moisture

content when appropriate and for selected chemical analyses at 70 ft and
every 5 ft from 80 ft to 145 ft.

Well 299-E17-16

Drilling commenced on March 10, 1988. The borehole was drilled to .
approximately 337 ft (total depth) by March 25. Ammonia was detected and 7
measured at 1000 ppm by WHC respiratory protection personnel at a depth of
90 ft on March 14. The driller utilized a respirator and fresh air when
welding. No combustibles were detected. The level of ammonia decreased
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after additional casing was driven and was 30 ppm on March 15. No ammonia
was noticed by smell or detected by WHC respiratory protection personnel from
130 ft to the bottom of the drilled hole; however, several small deflections
on the photoionizer meter and an unknown odor were noticed at 205 and 255 ft,
respectively.

The water table was encountered at a depth of approximately 313 ft.
Twenty feet of 30-slot (0.030-in.) stainless steel telescoping screen were
set in the well. Borehole geophysical logs (gamma, neutron, and density)
were run on March 28.

Samples were collected every 5 ft. Samples are analyzed for moisture
content when appropriate and for selected chemical analyses every 5 ft
between 45 and 75 ft.

Well 299-E17-17

Drilling began on March 17, 1988. The borehole was drilled to approxi-
mately 267 ft by March 31. Ammonia was not noticed by smell or detected at
any depth.

Samples were collected every 5 ft. Samples are analyzed for moisture

content when appropriate and for selected chemical analyses every 20 ft from
45 ft to 145 ft.

Well 299-F17-18

Drilling began on March 28, 1988. The borehole was drilled to approxi-
mately 105 ft by March 31. Ammonia was not noticed by smell or detected at
any depth.

Samples were collected every 5 ft. Samples are analyzed for moisture

content when appropriate and for selected chemical analyses every 20 ft from
25 to 105 ft.

Hydrogeologic Characterization Effort

The hydrogeologic characterization effort was primarily limited to the
collection and field descriptions of geologic samples during drilling. Water
levels were measured in existing wells to evaluate the direction of ground-
water flow.
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In general, coarse to medium, well-sorted sand predominates to approxi-
mately 230 ft. Occasional thin silt and/or CaCO3 cemented layers are present
in this interval, with one prominent layer of silt approximately 1-ft thick
at a depth ranging from 102 to 110 ft. A lithology change to sandy gravels
with a silty matrix occurred at approximately 235 ft in well 299-E17-16.

Moisture content determinations were completed for several samples by
March 31 and are provided in Table 13.

Ground-water samples were collected from well 299-E17-16 after the
screen was set, and the well was developed by bailing. The constituents
analyzed for and the results are as follows:

Constituent Results
Total Alpha 5.6 + 1.2 pCi/L
Total Beta 221 + 26 pCi/L
Gamma Scan

80¢, 25.4 + 8 pCi/L
137¢g 1.1 + 4.0 pCi/L
106p,, 99.1 + 42.3 pCi/L
Tritium 154,000 + 5,720 pCi/L
129 9.7 + 8.2 pCi/L
Ds 4.83 + 0.78 pCi/L
e 126 + 9.6 pCi/L
Volatile Organics None detected
Nitrate (as N03) 60,900 ppb
Ammon i um 54 ppb
Fluoride 542 ppb

Aquifer tests will be conducted during April and May 1988. Current
plans are to discharge the water to the 216-A-45 Crib because of the
potential that ground water will exceed WHC standards for discharging aquifer
test water directly to the ground.
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Moisture Content (percent) Data for Wells at the 216-A-368 Crib
Well Number
299-E17-16

TABLE 13.

299-E17-18

299-E17-17

299-E17-15

299-£17-14

Depth, ft

95043555
22211111

uuuuuuu

44211111111111122111111111211 112111 11131

234111242233465455555434354535544444..u.d.4545446

193805399097280287373 653315
744242432322435362446 456565

9 2722393333 66723334445545265655
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TABLE 13. (contd)
Well Number
Depth, ft 299-E17-14  299-E17-15 299-E17-16 299-E17-17 299-E17-18

225 6.1
230 6.5
235 4.9
240

245 4,1
250 4.4
255 4.4
260 4,2
265

270 4.8
275 4.8
280

285 5.0
285 4.9
290 4.9
295 5.5
300 5.5
305 5.1
310

ROUTINE SAMP!ING AND ANALYSIS OF THE GROUND WATER

D e e L L s L T4 A AL A LN L)

Routine sampling and analysis of ground water have not yet been initiated
as part of this detection-level ground-water monitoring system. Sampling

will commence in May 1988.
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1301-N LIQUID WASTE DISPOSAL FACILITY

E. J. Jensen

The preliminary closure/postclosure plan for the 1301-N Liquid Waste
Disposal Facility (LWDF) contains the information collected through
April 24, 1987. Subsequent information on the progress made and data
obtained by this RCRA compliance ground-water monitoring project are con-
tained in this section.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Plans for drilling and hydrogeologic characterization were conducted
during this quarter, and one well was installed. The details of these
activities are described below.

Well Orilling

The installation of well 199-N-67 was completed during this quarter; the
well was drilled as part of a DOE Headquarters envireonmental survey of the
Hanford Site. EG&G Idaho, Inc., developed the well construction specifica-
tions for this well, and KEH performed the drilling services.

A cable-tool drill rig was moved on the site and set up at the location
of the well to be drilled (199-N-67). The drilling progressed slowly because
of the well's location within a radiation zone, and some of the drill cut-
tings had to be placed in drums. The sediments in the borehole were mostly
gravels, which reduced the drilling rate. The contact between the Hanford
and Ringoid formations was encountered at 43 ft below land surface. This
contact is distinct in the 100-N Area hecause the overlying Hanford formation
is olive-gray and the Ringold Formation is dark brown. The borehole was
drilled short of the Ringold clay layer, which probably exists at 100 ft
below land surface. The water table was encountered at 65 ft below land
surface on February 29, 1988. A 20-slot stainless steel screen’ was installed
from 60.5 to 76 ft, with stainless steel casing to the surface. The well was
completed at 79 Tt below land surface on March 2. The casing elevation and
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coordinates will be surveyed when the remaining two wells have been com- .
pleted. The as~built diagram, geologic column, and geologist's and driller's
logs for well 199-N-67 are presented in Appendix C.

Figure 15 illustrates a well Tocation map for the 100-N Area.

Hvdrogeologic Characterization -

Several important characterization studies were conducted during the
quarter. These studies include collection of sediment samples during drill-
ing, borehole geophysical logging, and water-level measurements. These
activities are described below.

Sediment sampies were collected at regular 5-ft intervals during drill-
ing, as stipulated in the draft compliance plan. The grain-size distribu-
tion, color, and mineralogic content of the samples were described in the
field by the geologist and recorded on drill log forms {see Appendix C). The
samples were also tested with hydrochloric acid in the field to chtain an
indication of the CaC03 content. ‘

Three borehole geophysical probes were run in well 199-N-67 after it had
been drilled and before well completion was started. The neutron-epithermal-
neutron, gamma-gamma (density), and natural gamma logs were used because of
their ability to provide meaningful information through the carbon steel
casing and in the unsaturated zone. Copies of these logs are included in
Appendix C.

The water table in the 100-N Area was defined by a series of water-level
measurements. Water-level measurements from the fall of 1985 and the winter
of 1986-1987 were summarized in a report by Jensen (1987). Currently, water-
level measurements are taken monthly from 38 wells around the 100-N Area.
These measurements were begun in January 1988 and will continue on a monthly

schedule. The water-tabie maps for this quarter are shown in Figures 16, 17,
and 18.

Initial Water-Quality Analyses

—

A ground-water sample Eas taken from well 199-N-67 shortly after it was
completed to obtain information about the water quality before aguifer test-
ing was performed. The sample wa}s taken after the well was developed with .

/
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the ba11er from the drill rig until the water was relatively clear. Then the
sample was obtained with a Teflon®(a) bailer and taken to UST for analysis.
The sample was analyzed for gross beta, gross alpha, tritium, 60Co, 137Cs,
106Ry, 90sy, 238,239,240py, and volatile organics. The results of these
analyses are shown in Table 14. :

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

Quarterly sampling and analysis of the ground water around the 1301-N
LWDF were initiated in December 1987, and the results are discussed in the
following subsections.

Collection and Analysis

Sampling and analysis were conducted on the five existing wells sur-
rounding the 1301-N LWDF in December 1987. All of the wells sampled around
the LWDF are sampled on a quarterly schedule. Table 15 identifies the wells
and sampie collection schedule.

Analyses performed on each sample included the primary drinking water
standards, water-quality parameters, contamination indicators specified in
40 CFR 265.92(b) (EPA 1984), and specific dangerous waste constituents known
to have been discharged to the facility. The radionuclides of tritium, 90Sr,
natural uranium, and a gamma scan (60Co, 137Cs, and 106Ru) are being added to
the 1ist of analyses for the June 1988 sampling. Phenols, ammonia, and
hydrazine will also be added at that time. These radioactive and hazardous
constituents, except phenol, may have been discharged to the facility in the
past. In addition, selected samples will be analyzed in June 1988 for those
waste constituents defined as dangerous under WAC 173-303-9905 (Ecology
1986b) for which an adequate analytical method is available. Four replicate
tests for pH, conductivity, total organic halogens, and total organic carbon
were added to the list of analyses in March 1988 to supply the needed
information for statistical determinations required by 40 CFR 265 (EPA 1984).

(a) ®Teflon is a registered trademark of the E. I. du Pont deNemours and
Company, Inc., Wilmington, Delaware.
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TABLE 14.

Initial Ground-Water Analyses From Samples Taken During
Drilling of Well 199-N-67

Constituent Radijo-

nuclides, pCi/L; Volatile

Organic Analyses, ppb

Gross Beta
Gross Alpha
Tritium
60Co

137Cs

106Ry

90sr

238py
239,240py

Chloroform

1,1,1,Trichloroethane

(a)

TABLE 15.

Well Oct-Nov-Dec Jan-Feb-Mar Apr-May-Jun Jul-Aug-Sep Oct-Nov-Dec

Number

Results

34,600.00
0.6380
109,000.00
111.00
-2.32
41.10
18,300.00
-0.00291
-0.00356
<5
<5

Overall
Counting Error
688.00

0.747(a)
8,180.00
26.10
7.19(a)
73.20(a)
6,490.00
0.00442(a)
0.00455(a)

Denotes less than overall counting error.

Sample Collection Schedule for the 1301-N Liquid Waste
Disposal Facility

1987

1988

1988

1988

1988

199-N-2
199-N-3
199-N-4
199-N-14
199-N-49
199-N-67
199-N-68{a)
199-N-69{b)

(a) To be drilled during 1989.
(b) To be drilled in June 1988.

X

oK o X X

X

-
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Discussion of Results

The results of all analyses from December 1987 are summarized in
Table 16. Table 17 contains the analytical data for constituents that were
found to be above detection limits in at least one analysis. The nitrate
concentration of 55,550 ppb in weil 199-N-49 exceeded the EPA drinking water
standard of 45,000 ppb. Gross beta exceeded the EPA drinking water standard
of 50 pCi/L in the five wells sampled during December 1987. Coliform also
exceeded the EPA drinking water standard. The additional radionuclides added
to the list of analyses for the June 1988 sampling should help identify which
specific radionuclides are causing the elevated beta levels.

Quality Assurance/Quality Control

A quality control {QC) plan for RCRA compliance projects was deveioped
and accepted on December 31, 1987. The main focus of the QC plan is to
ensure that analytical results reported by the primary analytical laboratory
(currently UST) are of acceptable quality. Results of both internal UST and
external checks are monitored by the project QC plan and are reported
monthly. Data monitored by the QC plan include reports issued by UST,
results of EPA and DOE interlaboratory comparisons, analysis of blind
standards, and interlaboratory comparisons with duplicate field samples.

Established PNL quality assurance procedures will be used in conjunction with
the QC plan.
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TABLE 16. Sample Analysis Summary for Wells Near the 1301-N Liquid HWaste
Disposal Facility, December 1987

-— —ww Constituent List=Contamination Indicator Parameters

Constituent Detection Below Drinklnx Water Limits
Code Name Units Limit Samples Detection Limit Agency Exceeded Full name
191 CONDFLD UMHO 1 6 0 700 WACS XXX Sﬁocific conductance, field
199 PHFIELD 0.1 6 0 8.6-8.6 EPAS pH, fiel

—— Constituent List=Drinking Water-Parameters

08

Constituent Detection Below Drinking Water Limits
Code Name Units Limit Samples Detection Limit Agency Exceeded Full name
109 COLIFRM MPN 2.2 5 4 1 EPA xxx Collform bacteria
111 BETA PCI/L 8 B 0 60 EPA xxx Gross beta
181 RADIUM PCI/L 1 B 0 B EPA Total radium
212 ALPHA  PCI/L 4 B 1] 16 EPA Gross alphs
AD8 BARIUM PPB 8 6 1] 1000 EPA Barium
AD7 CADMIUM PPB 2 6 - 1 1 10 EPA Cadmium
A08 CHROMUM FPB 10 6 3 60 EPA Chromium
Al0 SILVER PPB 10 B E e 50 EPA Silver
A20 ARSENIC PPB 1 b 4 E0 EPA Arsenic
A21 MERCURY PPB 6.1 6 6 ene 2 EPA Mercury
A22 SELENUM PPB [ 6 6 ¢us 10 - EPA Selenium
A33 ENDRIN PPB 0.1 5 B #» 0.2 EPA Endrin
A34 METHLOR PFB 3 5 5 e 100 EPA Methoxychlor
A35 TOXAENE PPB 1 B E ens 6 EPA Toxaphens
A36 a-BHC PPB 0.1 b B wee 4 EPA Alpha-BHC
A37 b-BHC PPB 0.1 6 E *e» 4 EPA Beta-BHC
A38 g-BHC PPB 0.1 b 6 w»» 4 EPA Gamma-BHC
A39 d-BHC PPB 0.1 3 6 e 4 EPA Delta-BHC
AB1 LEADGF PPB B 6 8 60 EPA Lead (graphite furnace)
€72 NITRATE PPB 600 6 0 46000 EPA xxx Nitrate
C74 FLUORID PPB E00 5 6 #*» 4000 EPA Fluoride
H13 2,4-D FPPB 2 5 6 e*a 100 EPA 2,4-D [Dichlorophenoxyacetic acid]
H14 2,4,67P PPB 2 & B we» 10 EPA 2,4,6-TF sllivex
H20 FBARIUM PPB 8 5 0 1000 EPA Barlum, #1itered
H21 FCADMIU PFB 2 6 4 10 EPA Cadmium, filtered
H22 FCHROMI PPB 10 6 E wae 50 EPA Chromium, f1ltered
H23 FSILVER PPB 10 ] I TT 650 EPA Silver, hlh.rod
H37 FARSENI PPB 6 6 E e 60 EPA Arsenic, filtered
H38 FMERCUR PPB 0.1 6 A 1T 2 EPA Mercury, f1ltered
H39 FSELENI PPB 1 6 E sas 10 EPA Selenium, flltered
H41 FLEAD PPB 5 6 §  ase 50 EPA Lead, filtered
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TABLE 16. {contd)

-- Constituent List=Water Quality Parameters

wy -
XXX -

PA

EPAP
EPAS

Constituent Detection Below Drinklng Water Linmits
Code Name Units Limit Samples Dstection Limit Agency Exceeded Full name
A1l SODIUM PPB 200 6 1] . Sodium
Al7 MANGESE PPB ] 6 2 60 EPAS xxx  Manganase
Al19 IRON PPB 30 b 1] 300 EPAS xxx Iren
€73 SULFATE PPB 600 [ 1] 260000 EPAS Sultate
C15 CHLORID PPB 500 b 0 260000 EPAS Chloride
H24 FSODIUM PPB 200 6 0 . Sodium, flitered
H29 FMANGAN PPB 5 & 4 50 EPAS Manganess, filtered
H31 FIRON PPB 30 ] 3 300 EPAS Iron, filtered
- - -—- Constituent List=Site Specific and Other Parameters
Constituent Detection Below Drlnking Water Limits
Code Name Units Limit Samples Detection Limit Agency Exceeded Full name
AD4 ZINC PPB 6 6 0 6000 EPAS Zinc
A0S CALCIUM PPB 60 b 1] . Calcium
Al2 NICKEL PPB 10 1] 4 . Nickel
A13 COPPER PPB 10 B 3 1300 EPAP Copper
Al4 VANADUM PPB & B 3 . Vanadium
A18 ALUMNUM PPB 160 6 2 . Aluminum
A18 POTASUM PPB 100 b 1] . Potassium
AB0 MAGNES PPB g0 b 0 . Magnesium
A81 TETRANE PPB ] 6 E se» § EPA Tetrachloromethane [Carbon Tetrachloride
A84 METHONE PPB 10 [ E w0 . Msthyl ethyl ketone
. A87 1,1,1-T PPB b 6 E  »ee 200 EPA 1,1,1-trichloroethans
A68 1,1,2-T PPB 6 6 E ess . 1,1,2-trichloroethans
A8% TRICENE PPB 6 6 6 ees § EPA Trichlorosthylene [1,1,2-trichlorcathens
A70 PERCENE PPB & 6 5 ees . Perchliorosthylene
A71 OPXYLE PPB 6 [ B s 440 EPAP X‘Iono-o,p
A80 CHLFORM PFPB 5 [ 0 100 EPA Chloroform [Trichloromathane]}
A93 METHYCH PPB 10 6 4 . Methy lene chloride
Bi4 M-XYLE PPB ] 6 B wes 440 EPAP Xﬁlono-m
€768 PHOSPHA PPB 1000 5 E »ea s Phosphate
HiB FZINC PPB 6 5 4 60060 EPAS Zine, filtered
H19 FCALCIU PPB 50 5 0 . Catclum, filtered
H26 FNICKEL PPB 10 6 E e . Nickel, filitered
H28 FCOPPER PPB 10 [ B #ss 1300 EPAP Copper, f1lterad
H27 FYANADI PPB 6 § 2 . Vanadium, filtered
H28 FALUMIN PPB 150 5 - T T . Aluminum, #1lterad
H30 FPOTASS PPB 100 [ 0 . Potassium, tiltered
H32 FMAGNES PPB 1] [ o . Magnesium, f1ltered
H88 HEXONE PPB 10 ] B ¢» . Hexcne

Indicates all samples wore below detection limits
Indicates that Drinking Weter limits were exceedad

- based on Maximum Contaminant Levels given in 40 CFR Part 141 (July,1988)
National Primary Drinking Water Rogu?ations as amended by 52 FR 26830

~ based on proposed Maximum Contaminant Level Goals in B0 FR 489368

~ basod on Sacondary Maximum Contamioasnt Laevels given in 40 CFR Part 343
Nationa) Secondary Drinking Water Ragulations

WACS - based on additional Secondary Maximum Contaminant Leveis givea ia

WAC 248-64, Public Water Supplies
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TABLE 17. Constituents with at Least One Detected Value Obtained from Wells Near the 1301-N Liquid
Haste Disposal Facility, December 1987

Duplicate  ALPHA AnggUH ARSENIC BAEIUM FBARIUM BETA FCADMIU FCS%gIU CALC%UM

Well Collection sample PCI/L fFB PB PPB PCI/L FPB PP
name Date number 156 . 60 1000 1000 60 10 * .
1-N-2  18DEC87 »0.348 194 <5 26 26 1,130 2 27,700 28,700
1-N-3  18DEC87 1.870 367 {6 g6 84 4,380 {2 72,800 75,800
1-N-4  18DEC87 1.800 828 <b a3 27 181 {2 30,600 32,000
1-N-14 18DEC87 «-0.160 <160 {6 17 20 2,370 {2 28,6800 31,200
1-N-49 14DEC87 0.949 €160 5 22 21 134 {2 a2,1a0 32,800

Duplicate CHLFORM CHLORID  CHROMUM  COLIFRM  CONDFLD  COPPER IRON FIRON LEADGF
Well Collection sample PPB PPB PPB MPN UMHD PPB PPB PPB PPB
name Date number 100 260000« 1] 1 700 1300 300« 300 B0
1-N-2  18DEC87 3 1,200 10 2.2 202 <10 3se <30 13
i-N-3 18DEC87 4 6,990 11 18.0 480 22 2000 84 <6
1-N-4  18DEC87 2 1,250 21 2.2 218 <10 3080 <30 {6
1-N-14 18DEC&7 3 988 <10 {2.2 208 <10 100 <30 <6
1-N-4% 14DEC87 2 848 <10 £2.2 1721 118 127 3l 23
Duplicate MWAGNES FMAGNES FMANGAN MANGESE METHYCH  NICKEL NITRATE PHFIELD FPOTASS
Well Collection sample PPB PPB PPB PPB fPB PPB PPB PFPB
name Date number . . 50 111 . . 485000 . .
1-N-2  18DEC87 4,780 6,020 {6 11 <10 <10 34,000 T.4 1,820
1-N-3  18DEC87 11,900 12,600 21 111 €10 <10 268,600 8.5 3,050
1-N-4  18DECB7 6,440 6,610 {6 73 <10 33 33,800 7.2 3,080
1-N-14 18DEC87 4,870 6,010 {6 {6 <10 €10 39,300 7.8 1,880
1-N-49 14DEC87 8,320 6,300 . <P {b i3 <10 56,600 7.4 2,880
Duplicate POTASUM  RADIUM SODIUM FSODIUM SULFATE FVANADI  VANADUM ZINC FZINC
Wall Coljection sample PPB PCI/L PPB PPB PPB PPB PPB PFPB PPB
name Date number . B . . 260000+ o . &000= 6000+
1-N-2  18DECB7 1,560 »0.02868 2,540 3,170 11,800 <b <6 9 14
1-N-3  18DEC87 2,640 0.3720 8,830 10,900 136,000 {6 {8 8 <b
1-N-4  18DEC87 2,880 «0.1340 3,700 4,420 13,200 8 g 62 <6
1-N-14 16DEC87 1,820 »-0.0492 3,340 3,010 10,300 7 4] 9 <6
1-N-49 14DEC87 2,820 «0.0322 4,300 3,980 10,100 16 12 76 12

¢ - Less than Contractual Detection Limit, reported ss Detaction Limit
# - Less than Contractual Detection Limit, actual value reported but msy not be reliable
# - Less than 2-aigms counting error for radionuclides

- . s
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1325-N LIQUID WASTE DISPOSAL_FACILITY
E. J. Jensen

.

The preliminary closure/postclosure plan for the 1325-N LWDF (shown in
Figure 15) contains the information collected through June 30, 1987.
Subsequent information on the progress made and data obtained by this RCRA
compliance ground-water monitoring project are contained herein.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Drilling and hydrogeologic characterization were conducted during this
quarter. The details of these activities are described below.

Well Orilling

No new wells were drilled during this quarter.

Well 199-N-70 will be drilled in April 1988 and will be compieted at the
base of the sands and gravels that overlie the Ringold Formation clay layer
adjacent to well 199-N-39. Well 199-N-39 is completed in the top of the
uppermost unconfined aquifer. The well location map in Figure 15 illustrates
the proximity of these wells to the 1325-N LWDF.

With the review of PNL, WHC developed the well construction specifica-
tions for this well. The drilling services will be performed by KEH with a
cable-tool drill rig.

Hydrogeologic Characterization

The water table in the 100-N Area was defined by a series of water-level
measurements. Water-level measurements from the fall of 1985 and the winter
of 1986-1987 were summarized in a report by Jensen (1987). Currently, water-
level measurements are taken monthly from 38 wells around the 100-N Area.
These monthly measurements were begun in January 1988 and will continue on a

monthly schedule. The water-table maps for this quarter were shown in
Figures 16, 17, and 18.

From February 23 to 26, 1988, a test was run on the reactor coolant sys-
tem and waste disposal facility to determine if a leaky pipe were repaired.
As a result, 9,878,400 gal of water were discharged to the 1325-N LWDF in
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3.5 days (1960 gal/min). This water begins its route to the 1325-N LWDF by

being pumped out of the river for deionization before it enters the reactor .
cooling tubes. . From the reactor cooling tubes, the water enters the end “
storage basin where it overflows to the 1ift station and then into the 36-in.

main line. The 36-in. main line takes the water to the 1325-N crib and if a

sufficient quantity of water is discharged to the crib, it overflows the

first weir into the trench. Buring this discharge period, the water flowed

over the first weir into the trench at approximately 200 gal/min for 1 to

2 days. This is the second time that water has been discharged to the trench

(Jensen 1987) and is probably the largest volume of water to enter the 1325-N
LWDF.

The water that was discharged to the 1325-N LWDF caused a significant
rise in water level in well 199-N-27 within hours of the discharge
(Figure 19). This well has a Terra Bdg(a) data logger and transducer
installed in it, which takes measurements every 15 min. The hydrograph shown

in Figure 19 compares the water level in well 199-N-27 to that of the river
and the two other welis close to the river.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

Quarterly sampling and ana]ys{s of the ground ﬁater around the 1325-N
LWOF were initiated in December 1987, and the results are discussed in the
following subsections.

Collection and Analysis

Sampling and analysis were conducted on 10 wells surrounding the 1325-N
LWDF during this quarter. One well was sampled in November 1987; nine wells

were sampled in December 1987. Table 18 identifies the wells and sample
collection schedule.

Analyses performed on each sample include those for primary drinking
water standards, water-quality parameters, contamination indicators specified
in 40 CFR 265.92 (EPA 1984), and specific dangerous waste constituents known

(a) Terra 80® is a registered trade name of Terrascience Systems, Ltd.,
Vancouver, British Columbia.
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\
to have been discharged to the facility. The radionuclides of tritium, 90Sr,
natural uranium, and a gamma scan (60Co, 137Cs, and 106Ru) are being added to
the list of analyses for the June 1988 sampling. Phenols, ammonia, and
hydrazine will also be added at that time. These radioactive and hazardous
constituents, except phenol, may have been discharged to the facility in the
past. In addition, selected samples will be analyzed in June 1988 for those
waste constituents defined as dangerous under WAC 173-303-9905 (Ecology
1986b) for which an adequate analytical method is available. Four replicate
tests for pH, conductivity, total organic halogens, and total organic carbon
were added to the list of analyses in March 1988 to supply the needed
information for statistical determinations required by 40 CFR 265 (EPA 1984).

Discussion of Results

A1l analyses from December 1987 are summarized in Table 19. Table 20
contains the analytical data for constituents that were found to be above
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FIGURE 19. Hydrograph for Well 199-N-27
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TABLE 18. Sample Collection Schedule for the 1325-N
Liquid Waste Disposal Facility

Well Oct-Nov-Dec Jan-Feb-Mar Apr-May-Jun Jul-Aug-Sep Oct-Nov-Dec

Number 1987 1988 1988 1988 1988
199-N-27 X X X . X X
199-N-29 X X X X X
199-N-31 X X X X X
199-N-32 X X X X X
199-N-33 X X X X
199-N-36 X X X X
199-N-39 X X X X X
199-N-41 X X X X X
199-N-42 X X X X X
199-N-52 X X X X X
199-N-70(a) X X
699-81-58 X X X X X

(a) To be drilled in 1988.

detection limits in at least one analysis. The nitrate concentrations of
50,800 and 54,700 ppb in wells 199-N-32 and 199-N-49, respectively, exceeded
the EPA drinking water standard of 45,000 ppb. Gross beta exceeded the EPA
drinking water standard of 50 pCi/L in the 10 wells sampled during December
1987, except for well 699-81-58 that had 0 pCi/L of beta. Coliform also
exceeded the EPA drinking water standard in well 199-N-39. The additional
radionuclides added to the 1ist of analyses for the June 1988 sampling should
aid the identification of which specific radionuclides are causing the
elevated beta levels.

Quality Assurance/Quality Control

A QC plan for RCRA compliance projects was developed and accepted on
December 31, 1987. The main focus of the QC plan is to ensure that
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TABLE 19. Sample Analysis Summary for the 1325-N Liquid Waste
Disposal Facility, December 1987

Constituent
Code Name Units

191 CONDFLD UMHO
199 PHFIELD
207 PH-LAB
€88 TOC PPB
H42 TOXLDL FPPB

Detection Below
Limit Samples Detaction
1 .1 1}
0.1 [ 1]
0.01 2 0
1000 2 ]
20 2 1}

Constituent
Code Name Units

109 COLIFRM MPN
111 BETA  PCI/L
181 RADIUM PCI/L
212 ALPHA  PCI/L
AD8 BARIUM PPB
AD7 CADMIUM PPB
A08 CHROMUM PPB
Al0 SILVER PPB
A20 ARSENIC PPB
A21 MERCURY PPB
A22 SELENUM PPB
A33 ENDRIN PPB
A34 METHLOR PPB
A3E TOXAENE PPB
A38 a-BHC PPB
A37 b-BHC PPB
A38 g-BHC PPB
A39 d-BHC PPB
AG1 LEADGF PPB
C72 NITRATE PPB
C74 FLUORID PPB
H13 2,4-D PPB
Hi4 2.4,5TP PPB
H20 FRARIUM PPB
H21 FCADMIU PPB
H22 FCHROMI PP8
H23 FSILVER PPB
H37 FARSENI PPB
H38 FMERCUR PPB
H39 FSELENI PPB
H41 FLEAD PPB
He3 LFLUORD PPB

Detaction Below
Limit Samples Detection
2.2 B 7
8 10 0
1 8 0
4 10 1]
é 8 0
2 8 B ss»
10 8 8 enas
10 -] 8 see
[ 2] 3
0.1 8 B s
6 8 8 sus
0.1 8 8 su»
3 ] B #9e
1 8 B een
8.1 8 8 [T
0.1 8 B wea
0.1 8 g€ »ea
0.1 8 8 ses
B 8 8  sxs
600 10 0
B00 10 10 e
2 8 8 ssa
2 8 8 sw»
8 10 1]
2 10 10 s
10 10 g
10 18 10  eas
B 10 ]
0.1 10 10 se»
6 10 10  »ae
& 10 10 e
20 2 1)

Drinkin
Limit

760
605"‘3-6
6.5-5.5

Drinkin
Limlt

Constltusnt List=Contamination Endicator FParameters

Water Limits
Rgoncy Exceeded Full name

WACS
EPAS
EPAS

xXX

Constituent List=Drinking Water Parameters -~

Water Limits

gency Excesded

xR
AKX

RAX

Sﬁoclfie conductance, field
pH, tiel

H, laboratory
otal organic carbon
Total organic halogens, low DL

Full name

Coliform bacterla
Gross beta

Total radium

Gross alpha

Barium

Cadmium

Chromium

Silver

Arsenic

Mercury

Selenium

Endrin
Methoxychlor
Toxaphene
Alpha-BHC

Beta-BHC

Garmma~BHC
Delta~BHC

Lead (graphite furnace)
Nitrate

Fluoride

2,4-b [Dichlorophenoxyacetic acid}
2,4,6-TP silvex
Barium, fllitered
Cadmium, filtered
Chromium, filtered
Silver, #1itered
Arsenic, filterad
Mercury, filtered
Selenium, fllitered
Lead, tiltered
Fluoride, low DL



88

7 00 17

53
o
e

TABLE 19. (contd)

e e Constituent List=Water Quality Parameters

Constituent Detection Below Drinking Water Limits
Code Name Units Limit Samples Detection Limit Agency Excesded Full name
All SODIUM PPB 200 8 0 . Sodjum
Al17 MANGESE PPB -3 8 8 60 EPAS Manganese
A19 IRON PPB a0 8 1 300 EPAS xxx  Iron
C67 PHENOL PPB 10 2 2 e . Phenol
C73 SULFATE PPB 600 10 0 260000 EPAS Sulfate
€75 CHLORID PPB 600 10 2 250000 EPAS Chlorlde
H24 FSODIUM PPB 200 10 0 . Sodium, filtered
H29 FMANGAN PPB B 10 10 #»» 60 EPAS Manganese, filtered
H31 FIRON PPB 30 10 g 300 EPAS Iron, f1ltered

-

- -- - Constituent List=Site Speciflc and Other Parameters

Constituent Detection Balow Drinkinx VWater Limits

Code Name Units Limit Samples Detection Limit Agency Exceeded Full name

AQ4 ZINC PPB & ] 3 . ‘6000 EPAS Zinc

AOG CALCIUM PPB EO 8 0 . Calcium

Al12 NICKEL PPB 10 8 8 e . Nickel

A13 COFPER PPB 10 8 7 1300 EPAP Copper

Al4 VANADUM PPB ] 8 0 . Vanadium

A18 ALUMNUM PPB 160 8 7 . Aluminum

Al18 POTASUM PPB 100 8 1] . fotassium

AB0 MAGNES PPB 60 8 0 . Magnesium

A81 TETRANE PFB 6 10 10 oee 6 EPA Tetrachloromethane [Carbon Tetrachloride
A62 BENZENE PPB 6 2 2 s & EPA Beanzene

AB3 DIOXANE PPB 600 2 2 " . Dioxane

A84 METHONE PPB 10 10 10 #ae . Methy!| sthyl ketone

AB6 PYRIDIN PPB 600 2 2 2] . Pyridine

AB8 TOLUENE PPB & 2 2 e 2000 EPAP Toluene

A87 1,1,1-T PPB & ‘10 9 200 EPA 1,1,1-trichloroethane

A88 1,1,2-T PPB B 10 10 e . 1,1,2-trichlioroethane

A89 TRICENE PPB 5 10 10+ 6 EPA Trichlorosthylene [1,1,2-trichloroethens
A70 PERCENE PPB 6 10 10 exe . Perchlorosthy lens

A71 OPXYLE PPB & 10 10 oo 440 EPAP Xylene-o,p

A72 ACROLIN PPB 10 2 2 e . Acrolein

A73 ACRYILE PPB 10 2 2 s . Acrylonitrile

A74 BISTHER PPB 10 2 2  em» . Bis(chloromathyl) ether

A75 BROMONE PPB 10 2 2 enn . Bromoacetons .

A78 METHBRO PPB 10 2 2 ¥ . Methy| bromide

A77 CARBIDE PPB 10 2 2 s . Carbon disulfide

A78 CHLBENZ PPB 10 2 2 s 60 EPAP Chiorcbenzene

A79 CHLTHER PPB 18 2 2 s . 2-chloroethy]l vinyl ether
A80 CHLFORM PPB 6 10 2 100 EPA Chlorotorm [Trichloromethane]
AB1 METHCHL PPB 10 2 2 e . Methy| chloride [Chloromethana]
A82 CHMTHER PPB 10 2 2 s . Chloromothil methy| sther
AB3 CROTONA PPB 16 '3 2 e . Crotonaldehyde

A84 DIBRCHL PPB 10 2, 2 ens 0 EPAFP 1,2-dibromo-3~-chloropropane
A856 DIBRETH PPB 10 2 2  aer . 1,2-dibromoethane

A86 DIBRMET PFB 10 2 2 ees . pibromomethane

A87 DIBUTEM PPB |, . 10 2 2 e . 1,4-dichloro-2-butene

*~» DICDIFM PPB : 10 2 2 ks . .Dichlorodiflucoromethane

i .
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TABLE 19. (contd)

Constituent List=Site Specific and Other Parameters —

Constltuent Detection Below Drinkinx Water Linits

Code Name Units Limit Samples Detectlion Limit Agency Exceeded Full name

A89 1,1-DIC PPB 10 2 2 s . 1,1-dichlorosthane

AS0 1,2-DIC PPB 10 2 2 e b EPA 1,2-dichiorosthane

A91 TRANDCE PPB 10 2 2  aes 70 EPAP Trans-%,2-dichlorcethens
A92 DICETHY PPB 10 2 2 e 7 EPA 1,1-dichlorosthylene

A93 METHYCH PPB 10 10 4 . Masthylane chicride

A94 DICPANE PPB 10 2 2  sen & EPAP 1,2-dichloropropans

A95 DICPENE PPB 10 2 2 ses . 1,3-dichloropropene

A98 NNDIEHY PPB 10 2 2 aee . N,N-diethyihydrazine

A9 HYDRSUL PPB 10 2 2  ses . Hydrogen sulflide

801 YODOMET PPB 10 2 2 e . Iodomethane

p02 METHACR PPB 10 2 2 a0 . Methacrylonitrile

B0O3 METHTHI PPB 10 2 2 wes . Methanethiol

804 PENTACH PPB 10 2 2 ae» . Pentachlorcethane

B0E 1112-tc PPB 10 2 2  ess . 1,1,1,2=tetrachlorethane
B08 1122-tc PPB 10 2 2 e . 1,1,2,2-tetrachlorethane
808 BROMORM PPB 10 2 2 see 100 EPA Bromoform [Tribromomethane]
BO2 TRCMEOL PPB 10 2 2  ses . Trichloromethanathiol

810 TRCMFLM PPB 10 2 2  ess . Trichloromonofluoromethans
B11 TRCPANE PFPB 10 2 2  wes . Trichloropropane

B12 123-trp PPB 10 2 I T . 1,2,3-trichloropropane

08 BROMORM PPB 10 2 2 ase 100 EPA Bromoform [Tribromomethane)
B13 VINYIDE PPB 10 2 2 e 2 EPA Vinyl chioride

B14 M-XYLE PPB 6 10 10 s 440 EPAP X{Iono-n

B16 DIETHY PPB 19 2 2 e . Diethylarsine

B18 ACETILE PPB 3000 2 2 e . Acstonitrile

B8l 12-dben PPB 10 2 2  eee . 1,2-dichlorcbenzens

B82 13-dben PFB 10 2 2  ewe . 1,3-dichiorobenzene

B83 14-dben PPB 10 2 2  ews . 1,4-dichlorobenzens

B89 HEXCBEN PFPB 10 2 2  wee . Hexachlorocbenzene

C04 METACRY PPB 10 2 2  wse . Methy| methacrylate

(28 PENTCHB PPB 10 2 2  see . Pentachlorobenzene

€37 TETRCHB PPB 10 2 2 e . 1,2,4,6-tetrachlorcbenzens
C43 TRICHLB PPB 10 2 2  wes» . 1,2,4-trichlorobenzene

C64 HEXACHL PPB 10 2 2 see . Hexachlorophense

CEB6 NAPHTHA PPB 10 2 2  wee . Naphtha lene

C68 123TRI PPB 10 2 2 wes . 1,2,3-trichlaorcbenzens

C68 136TRI PPB 10 2 2 sew . 1,3,6-trichiorcbenzens

C59 1234TE FPPB 10 2 2 s . 1,2,8,4-%etrachlorobenzene
¢8D 1236TE PPB 10 2 2 s . 1,2,3,6-tetrachlorobsnzens
C70 CYANIDE PPB 10 2 2 s . Cyanlde

C71 FORMALN PPB 500 2 2 aes . Formalin

C78 PHOSPHA PPB 1000 10 10  ene . Phosphate

C79 KEROSEN PFB 10000 2 2 e . Kerossne

€80 AMMONIU PPB 60 2 1 . Amnonium lon

HOB ETHOXID PPB 3000 2 2  se» . Ethylene oxide

HO8 ETHMETH PPB 10 2 2 aes . Ethyl methacrylate
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Constituent

Code Name

H18 TC

H18 FZINC
H19 FCALCIU
H26 FNICKEL
H28 FCOPPER
H2T FYANADI
H28 FALUMIN
H30 FPOTASS
H32 FMAGNES
H33 FBERYLL
H3& FSTRONT
H38 FANTIMO
HE68 ALKALIN
Hég HEXONE
I21 TRIBUPH

Units

PPB
PPB
PPB

Detection
Limit

1000
]
50
10
10

&
150
100
60

3

20
100
20000
10

10

Samples

7 1309

TABLE 19. (contd)

Constituent List=Site Specific and Gther Parsmeters
Water Limlts

Below

Detection
2 0
10 8
10 0
10 10  »ae
10 10 wae
10 1
10 10 eae
10 0
10 0
2 2 e
2 0
2 2 o
2 0
10 10 »e»
2 2 e

s»¢ - Indicates all samples were below detection limits

xxx = Indicates that Drinking Water limits were exceeded
EPA - based on Maximum Contaminant Levels givon in 40 CFR Part 141
National Primary Drinking Water Regu

EPAP -~ based
EPAS - based

on
on

Drinkin

Limit

5000

1300

LI IEE I I I I R ]

46836

P,

gency Exceeded Full name

EPAS

EPAP

July,1588)
ations as amendsd b; 62 FR 25890
roposed Maximum Contaminant Level Goals in BEO FR
econdary Maximum Contaminant Levels glven in 40 CFR Part 143
National Secondary Drinking Water Regulations
WACS - based on additional Secondary Maximum Contaminant Levels given in
WAC 248-64, Public Water Supplies

Total carbon

2inc, fllitered
Cailclum, #iltered
Nickel, filtered
Copper, filtared
Vanadium, f1ltered
Aluninum, #1ltered
Potassium, filtered
Magnesium, tiltered
Beryllium, filterad
Strontium, filtered

Antimony, filtered
Total alﬁ.linlty, as CaC03
Hexon

.
Tributyiphosphoric acid
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TABLE 20. Constituents with at Least One Detected Value Obtained from Wells Near the 1325-N Liguid
Waste Disposal Facility, December 1987

Duplicate 1,1,1-T ALKALEIN  ALPHA  ALUMNUM AMMONIU ARSENIC FARSENI BARIUM  FBARIUM
PP PPB PC PFB PPB PPB

Weil Collection sample I/L PPB PPB PPB
name Date number 200 . 16 . . 1) 6O 1008 1000
1-N-27  14DEC87 <6 . »0,629 <160 . 6 8 18 18
1-N-28  22NOV87 {6 46,200 +0.376 . 1,190 . {86 . 14
1-N-31  11DEC87 <b . +0.033 <160 . <b 14:4 17 13
1-N-32  11DEC87 {6 . 00.749 <160 . [ 22 21
1-N-38  11DEC87 #2 . «0.348 <160 . {6 <6 16 19
1-N-38  11DEC87 {6 . +0.083 <160 . <6 {6 28 21
1-N~41  11DEC87 {6 . v0.041 {160 . 8 8 20 18
1-N-42  14DEC&7 {6 . ¢0.181 2718 . 8 7 23 18
1-N-62  14DEC87 <& . «0.308 <160 . 7 7 23 28
6-81-68 13DEC87 {6 93,200 1.310 . <60 . <B . 17

Duplicate BETA FCALCIU CALC%UM CHLFORM CHLORID FCHROMI  COLIFRM  CONDFLD  COPPER

Vell Collection sample PCI/L PPB PP PPB PPB PPB PN UMHD PPB
name Date number 60 . . 100 260000+ 1) 1 700 1300+
1-N-27 14DEC87 486.00 20,800 22,400 2 8683 <10 <2.2 1,380 <10
1-N-29  22N0vVa7 1140.00 16,400 . 2 504 <10 . 128 .
1-N-31  11DECH7 248.00 22,300 22,900 2 <600 {10 2.2 . <10
1-N-32 11DEC87 288,00 28,000 29,700 <5 847 <10 {2.2 2086 <10
1-N-38 11DECS87 434,00 23,700 24,900 2 <600 <10 2.2 1,813 <10
1-N-38 11DEC87 1770.00 31,800 33,400 2 808 <10 18.0 . <10
1-N-41  11DECS7 128.00 24,000 _ 23,6500 2 856 <10 {2.2 . <10
1-N-42  14DEC87 127.00 23,400 ~ 26,700 2 1,090 <10 2.2 1,619 a8
1-N-62  14DEC8? 113.00 23,100 26,700 3 1,410 <10 <2.2 1,480 <10
6-81-58 13DEC87 «0.85 30,400 . <6 1,270 17 . . .
Dupliicate TIRON FIRON LFLUORD  MAGNES FMAGNES MANGESE METHYCH NITRATE PH-LAB
Well Collection sample PPB PPB PP PFB FPB PPB PPB PPB
name Date number 300« 300e 4000 . . 60+ . 48000 .
1-N-27 14DECBT <30 <30 . 4,180 3,540 <b 3 23,700 .
1-N-29 22N0vVe7 . <30 104 . 2,980 . 4 18,100 8.12
1-N-31 11DEC87 148 30 . 3,780 3,660 <b <10 28,800 .
1-N-32 11DEC87 . 30 <30 . 6,870 5,720 <6 {10 50,800 .
1-N-38 11DEC87 83 <30 . 4,480 4,360 <b #2 28,6800 .
1-N-39 11DEC87 213 <30 . 8,120 5,820 <6 <10 64,700 .
1-N-41 11DEC87 126 <30 . §,210 5,200 6 b 34,100 .
1-N-42  14DECB7 1,900 <30 . 8,020 5,420 18 4 30,200 .
1-N-§2 14DECST 44 <30 . 8,810 8,940 <b 2 28,100 .
6-81-68 13DECST . <30 180 . 8,030 . <10 2,100 8.0
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TABLE 20. (contd)

Dupliicate PHFIELD FPOTASS POTASUM  RADIUM SODTUM FSODIUM FSTRONT  SULFATE TC

Well Collection samtio PPB PPB PCI/L PPB PPB PPB PPB PPB

name Date aumber . . . 1 . . . 250000+ .

1-N-27  14DEC87 8.1 2,920 3,290 -0.0209 3,310 2,600 . 8,980 .

1-N-29  22NOVE7 7.8 3,030 . . . 2,120 83 3,630 10,000

1-N-31  11DEC87 . 2,410 2,680 «0.013% 2,400 2,100 . 4,830 .

1-N-32 11DEC87 7.4 2,620 3,080 »-0.0315 2,650 3,160 . 7,030 .

1-N-38 11DEC87 7.6 1,980 2,170 »-0.0885 2,270 2,100 . 6,190 .

1-N-39 11DEC87 . 2,720 3,000 00.0449 3,860 3,600 . 9,220 .

1-N-41  11DEC87 . 2,640 2,920 »-0.0061 6,330 4,760 . 10,200 .

1-N-42 14DEC87 7.6 2,700 3,150 0.1780 8,440 6,630 . 10,900 .

1-N-62 14DECB7 . 7.1 3,880 3,370 «0.0419 6,890 7,170 . 13,500 .

8-81-68 13DECS7 . 2,300 . . . 4,480 179 16,300 22,000
Duplicate TOC TOXLDL FVANADT  VANADUM 2INC FZINC

Well Collection sample PPB PPB PPB PPB PPB PPB

name Date number . . . . $000+» B000.

1-N-27  14DECB7 . . 1b 12 {5 <b

1-N-2% 22N0VBT $#391 $2.3 13 ' . <6

1-N-31 11DEC87 . . 12 8 <6 {6

1-N-32 11DECB7 . . 16 14 {& 14

1-N-38 11DEC87 . . 13 11 [.] ]

1-N-39 11DEC8T . . 14 10 14 141

1-N-41  11DEC8B7 . . 22 16 13 8

1-N-42 14DECB7 . . 24 29 61 <b .

1-N-62 14DEC87 . . 28 27 10 <6

8-81-68 13DEC87 #261 #1.8 {6 . . <6

¢ - Less than Contractual Detection Limit, reported as Detection Linit
# - Less than Contractusl Detection Limit, actual value reported but may not be rellable
& - Less than 2-sigma counting error for radioauclides




analytical results reported by the primary analytical laboratory (currently
UST) are of acceptable quality. Results of both internal UST and external
checks are monitored by the project QC plan, and are reported monthly. Data
monitored by the QC plan include reports issued by UST, results of EPA and
DOE interlaboratory comparisons, analysis of blind standards, and inter-
laboratory comparisons with duplicate field samples. Established PNL quality
assurance procedures will be used in conjunction with the QC plan.
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1324-&/NA SURFACE IMPQUNDMENT AND PERCOLATION PONDS
E. J. Jensen

The preliminary closure plan for the 1324-N/NA Percolation Ponds (see
Figure 15) contains the information collected through April 24, 1987.
Subsequent information on the progress made and data obtained by this RCRA
compliance ground-water monitoring project are contained herein.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

The characterization activities conducted during this quarter included
well drilling, collection of sediment samples during drilling, borehole geo-
physical logging, and aquifer testing. These activities are described below.

Well Drilling

The well location map in Figure 15 illustrates the four wells (199-N-58,
199-N-59, 199-N-60, and 199-N—6i) drilled around the 1324-N/NA ponds. These
wells were completed by November 19, 1987. The well construction specifica-
tions were developed by PNL, and KEH performed the drilling services.

Two cable-tool drill rigs were moved on the site for drilling the four
wells. The initial holes for the 12-in.-dia starter casing were dug with a
backhoe. After the initial casings were set, the cable-tool rigs started
drilling with the 8-in. dia temporary casing in place. The sediments in the
borehole were mostly gravels, which reduced the drilling rate. The contact
between the Hanford and Ringold Formations was encountered at 63 ft below
land surface in wells 199-N-59 and 199-N-60. The same contact was encoun-
tered at 59 ft below land surface in wells 199-N-58 and 199-N-61. This con-
tact is distinct in the 100-N Area because the overlying Hanford Formation is
olive-gray and the Ringold Formation is dark brown. The Hanford Formation
consists mainly of sand and gravel. The portions of the Ringoid Formation
encountered by the boreholes were also sand and gravel. The boreholes were
drilled short of the Ringold Formation clay layer, which probably exists
between 100 and 130 ft below land surface. ATl four wells were completed
near 70 ft below Tand surface. The water table was encountered at 60 ft
below land surface in wells 199-N-58, 199-N-59, and 199-N-60. The ground
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water in well 199-N-61 was at 55 ft below land surface. Fifteen feet of
20-slot stainless steel screen were installed with stainless steel pipe in
each well. Surveying of the casing elevation and coordinates was performed
shortly after the wells were completed. The as-built diagram, geologic
column, and geologist's and driller's logs for wells 199-N-58, 199-N-59,
199-N-60, and 199-N-61 are presented in Appendix C.

Hydrogeologic Characterization

Hydrogeologic characterization activities conducted during the quarter
include collection of sediment samples during drilling, borehole geophysical
logging, and water-level measurements, and aquifer testing and are described
below.

Sediment samples were collected at regular 5-ft intervals during drili-
ing, as stipulated in the draft compliance plan. The grain-size distribu-
tion, color, and mineralogic content of the samples were studied in the field
by the geclogist and recorded on drill log forms (see Appendix C). The sam-
ples were also tested with hydrochloric acid in the field to obtain qualita-
tive data on the CaC03 content.

Three borehole geophysical probes were run in well 199-N-60 after it had
been drilled and before well completion was started. The resulting neutron-
epithermal-neutron, gamma-gamma (density), and natural gamma Togs were used
because of their ability to provide meaningful information through the carbon
steel casing and in the unsaturated zone. Copies of these Togs are included
in Appendix C. In addition to the geophysical logging, each borehole was
inspected with the downhole television camera after the aquifer test had been
performed. A1l of the wells were structurally sound and the water was
clear. Hydrostar pumps were installed in each well after the inspection was
completed.

The water table in the 100-N Area was defined by a series of water-level
measurements. Water-level measurements from the fall of 1985 and the winter
of 1086-1987 were summarized in a report by Jensen (1987). Currently, water-
Tevel measurements are taken monthly from 38 wells around the 100-N Area.
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These monthly measurements were begun in January 1988 and will continue on a
monthly schedule. The water-table maps for this quarter were shown in
Figures 16, 17, and 18.

Aquifer testing was conducted on each well to obtain data on the
hydraulic properties of the aquifer. The aquifer testing alsc developed each
well by pumping out all particles left in the well screen and filter pack
during drilling. Each well was pumped with a submersible pump for a prede-
termined time. Table 21 shows the pumping time, pumping rate, and amount of
drawdown. Interpretation of the data will be provided in the next quarterly
report.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

Quarterly sampling and analysis of the ground water around the 1324-N/NA
ponds were initiated in December 1987, and the results are discussed in the
following subsections.

Collection and Analysis

Sampling and analysis were conducted on four wells surrounding the 1324-
N/NA ponds during December 1987 and this first quarter of 1988. Table 22
identifies the wells and sample coilection schedule. The sample collection
frequency will be changed from monthly tc quarterly beginning in March 1988.
The first quarter of monthly sample collection was performed to establish a
statistical base.

Analyses performed on each sample included those for the primary drink-
ing water standards, water-quality parameters, contamination indicators
specified in 40 CFR 265.92(b) (EPA 1984), and specific dangerous waste
constituents known to have been discharged to the ponds. A gamma scan (60Co,
137Cs, and 106Ru) and beta scan are being added to the 1ist of analyses for
the June 1988 sampling. Phenols, ammonia, and hydrazine will also be added
at that time. These radioactive and hazardous constituents were not dis-
charged to these ponds in the past, but were probably discharged to other
facilities at the 100-N Area. In addition, selected samples will be analyzed
in June 1988 for those waste constituents defined as dangerous under WAC
173-303-9905 (Ecology 1986b) for which an adequate analytical method is
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TABLE 21. Aquifer Testing in Wells Surrounding the 1324-N/NA Pond

Pumping Pumping Rate,

Well Number Time, h gal/min Drawdown, ft
199-N-58 4,00 9.17 3.24
199-N-59 4,25 14.12 7.42
199-N-60 7.00 10.48 6.58
199-N-61 5.00 13.33 4.48

TABLE 22. Sample Collection Schedule for the 1324-N/NA Ponds
Well Oct-Nov-Dec Jan-Feb-Mar Apr-May-Jun Jul-Aug-Sep Oct-Nov-Dec

Number 1987 1988 1988 1988 1988
199-N-58 X X X X X X X
199-N-59 X X X X X X X
199-N-60 X X X X X X X
199-N-61 X X X X X X X

available. Four replicate tests for pH, conductivity, total organic halo-

gens, and total organic carbon were added to the 1ist of analyses in March

1988 to supply the needed information for statistical determinations required .
by 40 CFR 265 (EPA 1984).

Discussion of Results

A1l analyses from this quarter are summarized in Table 23. Table 24
contains the analytical data for constituents that were found to be above
detection limits in at least one analysis. None of the wells sampled and
analyzed during this quarter exceeded the EPA drinking water standards.

Quality Assurance/Quality Control

A QC plan for RCRA compliance projects was developed and accepted on
December 31, 1987. The main focus of the QC plan is to ensure that analyti-
cal results reported by the primary analytical laboratory (currently UST) are
of acceptable quality. Results of both internal UST and external checks are
monitored by the project QC plan, and are reported monthly. Data monitored
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TABLE 23.

Constituent Detection
Code Name Units Limit Samples
088 CONDLAB UMHO . 12
191 CONDFLD UMHO 1 $
199 PHFIELD 0.1 8
207 PH-LAB 0.01 12
ces TOX PPB 100 12
Cé9 TOC #PB 1000 12

Constituent Detection
Code Name Units Limit Sampies
109 COLIFRM MPN 2.2 16
111 BETA PCI/L 8 13
181 RADIUM PCI/L 1 12
212 ALPHA PCI/L 4 13
A08 BARIUM PPB 8 12
AD7 CADMIUM PPB 2 i2
A08 CHROMUM PPB 10 12
Al0 SILVER PPB 10 12
A20 ARSENIC PPB 6 12
A21 MERCURY PPB 0.1 12
A22 SELENUM PPB 6 12
A33 ENDRIN PPB 0.1 12
A34 METHLOR PPB 3 12
A356 TOXAENE PPB 1 12
A38 a~BHC FPPB 0.1 12
A37 b-BHC PPB 0.1 12
A38 g-BHC PPB 0.1 12
A39 d-BHC PPB 0.1 12
AB1 LEADGF PPFB b 12
€72 NITRATE PPB 600 12
C74 FLUORID PPB B00 12
,H13 2,4-D PPB 2 12
Hi4 2,4,6TP PPB 2 12
H20 FBARIUM PPB 8 13
H21 FCADMIU PFB 2 13
H22 FCHROMI FPPB 10 13
H23 FSILVER PPB 10 13
H37 FARSENI PPB b 13
H38 FMERCUR PPB 0.1 12
H39 FSELENI PPB b 13
H41 FLEAD PPB B 13

Below
Detection
0
0
0
0
0
0
-- Constltuent
Balow
Datection
10 Ty
0
1]
0
0
12 (T3
3
12 "2
12 %0
12 4
12 ¥
12 7Y
12 1Y
12 »en
12 T
12 T
12 e
12 T
12 e
0
3
12 e
12 (T2}
0
12
i2
13 e
13 1T
12 T
13 [ TY)
13 e

Constituent List=Contamination Indicator Paramsters wm———

Drinkinx Water Limits
g

Limit

700  WACS
700  WACS
8,6-8.5 EPAS
8,6-8.6 EPAS

Liat=Drinking Water Parameters ---

ency Exceeded

XXX
XAX
XXX
AXK

Drinklng Water Limits
M)

Limit

1 EPA

60 EPA

6 EPA

16 EPA
1000 EPA
10 EPA
60 EPA
B0 EPA
&0 EPA

2 EPA

10 EPA
0.2 EPA
100 EPA
B EPA

4 EPA

4 EPA

4 EPA

4 EPA

60 EPA
45000 EPA
4000 EPA
100 EPA
i0 EPA
1000 EPA
10 EFA
B0  EPA
60 EPA
60 EPA

2 EPA

10 EPA
E0 EPA

XXX

Sample Analysis Summary for the 1324-N/NA Ponds, December 1987 Through February 1988

Full name

Specific conductance, laboratory
Sﬂocific conductance, tleld
pH, flel

H, laboratory
otal organic halogen
Total organic carbon

@

ency Exceeded Full name

Coliform bacteria
Gross beta

Total cadium

Gross alpha

Barlum

Cadmium

Cheomium

Silver

Arsenic

Mercury

Selenium

Endrin
Methoxychlor
Toxaphane
Alpha-BHC

Beta-BHC

Gamma-BHC
Delta-BHC

Lead (graphite furnsce)
Nitrate

Fluoride

2,4-D [Dichlorophenoxyacetic acid]
2,4,6-TP ailvex
Barium, tiltered
Cadmium, filtered
Chromium, filtersd
Siiver, tiltared
Arsenic, 1iltered
Mercury, filtered
Selenium, filtered
Lead, tiltered
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TABLE 23. (contd)

- - ———— Constituent List=Water Quallity Parameters -

Constituent Patection Below Drinklnx Water Limits
Code Name Units Limit Ssmples Detection Limit Agency Exceeded Full name
All SODIUM PPB 200 12 0 . Sodium
Al7 MANGESE PPB ] 12 2 60 EPAS xxx  Manganese
Al9 IRON PPB 30 12 1 300 EPAS Iren
€73 SULFATE PPB 600 12 0 260000 EPAS xxx Sulfate
€76 CHLORID PPB 600 12 0 260000 EPAS Chloride
H24 FSODIUM PPB 200 13 1} . Sodium, filtered
H29 FMANGAN PPB 5 13 4 60 EPAS xxx  Manganese, tiltered
H31 FIRON PPB 30 13 8 300 EPAS Iron, filtered
HET LPHENOL PPB 10 12 12 s . Phenol, low DL

- Constituent List=Site Specific and Other Parameters ---

Constituent Datection Below Drlnklnx Water Limits

Code Name Units Limit Samples Detection Limit Agency Excesded Full name

AD4 ZINC PPB ] 12 3 6000 EPAS Zinc

ADG CALCIUM PPB 50 12 0 . Calcium

Al12 NICKEL PPB 10 12 5 . Nickel

A13 COPPER PPB 10 12 12 ees 1800 EPAP Copper

Al4 VANADUM FPB 5 12 12 " . Yanad ium

Al18 ALUMNUM FPB 150 12 4 . Aluminum

Al8 POTASUM PPB 100 12 a . Potassium

AG0 MAGNES PPB 50 12 1] . Magnesium

€76 PHOSPHA PPB 1000 12 12 e . Phosphate

€80 ANMMONIU PPB &0 1 1 e . Ammonium lon

#18 FZINC PPB 5 13 3 6000 EPAS Zine, filtered

H19 FCALCIV PPB 50 13 0 . Calcium, fiiterad
H26 FNICKEL PPB 10 13 é . Nickel, flltered
H26 FCOPPER PPB 10 13 13 e 1300 EPAP Copper, f1ltered
H27 FVANADI PPB 5 13 11 . Vanadium, filtered
H28 FALUMIN PPB 150 13 7 . Aluminum, filtered
H30 FPOTASS PPB 100 13 0 . Potassium, filtered
H32 FMAGNES PPB 50 13 0 . Magnesium, f1ltered

s*s ~ Indicates all samples were below detection {imits

xxx -~ Indicates that Drinking Water llmits were exceeded

EPA -~ based on Maximum Contaminant Levels ?Ivon in 40 CFR Part 141 (July,1988)
National Primary Drinking Water Regulations ss amended by 62 FR 26890

EPAP - based on proposed Maximum Contaminant Level Goals in 50 FR 48938

EPAS - based on Secondary Maximum Contaminant Levels given in 40 CFR Pert 143
National Secondary Drinking Water Regulations

WACS - based on additional Secondary Maximum Ceontaminant Levels given in
WAC 248-54, Public Water Supplies

! .
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TABLE 24. Constituents with at Least One Detected Value Obtained from Wells Surrounding the 1324-N/NA
Liquid Waste Disposal Facility, December 1987

Duplicate  ALFHA FALUMIN  ALUMNUM  BARIUM FBARIUM BETA FCADMIU  FCALCIU  CALCIUM CH?ggIB

Well Collection sample PCI/L FPB PPB PPB PPB PCI/L FFB FFB PPB
nasme Date number 16 . . 1000 1000 60 10 . . 260000«
1-N-E8 04DEC87 »-0.843 <160 <160 a3 29 7.94 {2 43,600 41,400 6,780
14 JANBS »4.090 <160 <160 28 29 4.82 {2 49,5600 48,000 4,700
18FEB88 »1.600 <160 <160 28 26 5.64 <2 48,700 47,700 4,330
18FEB88 1 »0.831 <160 . . 206 6.28 {2 47,6800 . .
1-N-69 O04DEC87 »38.800 216 340 24 23 +4.06 {2 48,100 47,900 6,860
13JANES »-$.069 189 asl 24 24 9.82 {2 68,100 69,800 5,220
18FEBG8 »-0.981 220 290 22 23 9.48 {2 72,400 67,300 4,?00
1-N-80 O04DEC87 »1.1580 226 274 28 26 04.10 {2 65,000 64,000 6,720
14JANGS +-0.408 246 298 20 20 7.84 {2 60,740 46,900 3,630
18FEBSS »=2.070 <150 <150 18 18 +3.78 {2 89,200 41,800 2,920
1-N-81 O4DEC8B7 »=2,380 <160 <180 a0 58 8.62 {2 95,300 81,800 3,ee0
13JANSS »-1,780 238 289 a9 as 6.06 2 63,600 61,700 3,610
18FER88 «2.703 <160 {160 18 is »4.00 2 21,800 21,600 6,870
Duplicate FCHROMI  CHROMUM  CONDFLD  CONDLAB  FLUDRID IRON FIRON MAGNES FMAGNES  FMANGAN
wWell Collection sample FPB PFB UMHO UMHO FPB PPB PPB PFB PFB PPB
name Date number ED 60 700+ 700 4000 800+ 300 . .. 60»
1-N-b8 O04DEC87 <10 14 1,478 148 1,380 228 <30 7,970 6,060 <{b
14 JANES <10 <i0 1,629 1,160 1,280 17 <30 9,010 9,280 <6
18FEBGS <10 17 M 1,350 <600 73 <3Db 9,180 9,330 <b
18FEB&S 1 14 . . . . . a1 . 9,180 <b
1-N-59 O4DECBT <10 12 1,623 151 1,520 230 <30 11,200 10,900 189
13JANGS {10 {18 1,639 1,720 1,460 b7 <30 13,800 13,300 218
18FEBSS {10 {16 1,388 1,870 6580 <30 <a0 12,800 13,600 172
1-N-80 04DEC87 <10 16 1,662 168 1,810 100 <30 12,700 12,600 239
14JANSSB {10 11 1,612 1,160 1,300 92 34 11,700 12,300 230
18FEBS8 {10 i? M 1,350 <600 82 3 9,020 8,860 6
1-N-81 04DEC87 <10 28 1,602 141 1,470 162 a0 18,600 18,200 127
13JANBS <10 12 1,493 1,680 1,480 208 42 13,200 13,200 118

18FEBBS <10 13 M 1,260 <6500 84 <30 6,000 6,260 29
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Duplicate MANGESE

Well Collaction samElo
name Date number

1-N-68 (04DECS?
14JANSS
18FEBSS
18FEBB8 1

1-N-69 04DEC8B7
13JANBS
18FEBS8

1-N-80 04DECB7
14JANBS
18FEBES

1-N-81 O4DECS7
13JANES
18FEB8S

PPB
60

9
{6
143

-

186
168
87

248
213
101

132
97
29

Duplicate FSODIUM
PPB

Well Collaction sample
name Date number

1-N-68 O04DECB7
14.JANBSB
16FEBS8
18FEBSE 1

1-N-69 04DEC87
13.JANBE
18FEBSS

1-N-80 (04DEC87
14JANSS
18FEBS8S

1-N-81 04DEC87
13JANBS
18FEBS8S

301,000
285,000
260,000
261,000

298,000
316,000
361,000

283,000
272,006
263,000

292,000
280, 000
273,000

NICKEL
PPB

<10
<10
10

11
<10
11

16
11
10

17
<10
<10

SULFATE
PFB
260000

868,000
608,000
878,000

789,000
833,000
904,000

819,000
631,000
736,000

618,000
792,000
869,000

7
TABLE 24.
FNICKEL NITRATE
PPB PPB
. 45000
<10 1,720
<10 1,490
<10 2,260
10 .
10 1,680
10 1,890
12 2,210
12 1,580
<10 1,670
11 2,120
10 1,290
<10 1,610
<10 2,770
TOC 10X
PPB PPB
1,030 #25.6
1,010 §8.2
893 312.8
1,160 18.3
1,180 18.8
870 14.9
999 24.3
997 14.7
987 18.7
989 25.3
811 13.0
1,360 23.0

(contd)
PH-LAB

7.68
7.37
20

8.47
8.59
8.07

8.27
5.87
5.96

5.82
6.64
s.00

FYANADI
PPB

14
143

b
{6

6
<&
{6

{6
<6
{6

141
14
<6

{ - Less than Contractual Detection Limit, reported as Detection Limit

# - Less than Contractual Detection Limit, actual valus reported but may not be reliable

# - Less than 2-sigma counting error for radlonuciides

.
L
- a
. 5 .

PHFIELD

ZINC
PPB
60G0»

8
B
<6

28
10
19

21
1n
8

17
<6
]

FPOTASS

PPB

3,210
3,760
3,260
3,130

3,580
4,010
4,080

3,640
3,450
2,840

2,970
2,610
1,690

FZINC
PPB
6000

7
4]
<6
<6

28
24
18

13
11
5

18
18
-

POTASUM

PPB

3,480
3,700
3,170

3,670
4,320
3,790

RADIUM
PCé/L

»-0.0072
»-0,0086
0.2630

=0.0747
»0.1230
0.3130

0.1770
+0.0622
0.2860

#0.0210
0.0432
+0.1090

SODIUM
PPB

272,000
283,000
264,000

336,000
307,000
361,000

320,000
267,000
271,000

276,000
296, 000
251,000




by the QC plan include reports issued by UST, resuits of EPA and DOE inter-
laboratory comparisons, analysis of blind standards, and interlaboratory
comparisons with duplicate field samples. Established PNL quality assurance
procedures will be used in conjunction with the QC plan.
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